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PREFACE. 


PRefacfes  to  Books  are  fo  very  common, 
that  a  Book  without  one, .  is  thought 
iin perft £fc  I  fliall  therefore  fo  far  comply 
witfi  the  common-  cuftom;  as  to  acquaint 
the-Readerfcy  way*  of  Preface  to  the  fol-- 
lowing  Syftem,  That  the  Subjeft  has  beeir 
my  favourite  Study,  as  Teaching  it  has 
been  my  principal  Bufinefs,  for  a  confider* 
able  number  of  years ;  and  it  has  long 
been  my  opinion,  that  notwithftanding  the 
many  Treatifes  of  Arithmetic  now  extant, 
fomething  might  be  done  in  that  way, 
which  would  ahfwer  thepurpofe  of  Schools 
better Jhan  any  I  have  leen. 

This  is  what  1  have  attempted  in  the 
following  Sheets,  with  what  Succefs  mufl 
be  left  to  others  to  determine ;  only  this 
:  -  much 


The  PREFACE. 

much  I  may  venture  to  fay,  That  they 
I  cotftaia  more  than  any^Arithmetic  J$Qok„ 
r.  of 'th$  Price  that  I  know  of. 

I  have  endeavoured  all  along,  to  be  as 
plain  Apt  pa<^al  as  poflible,  and  to  make 
this  <weful  Science  as  far  as  lay  in  my 
power,  agreeable  to  the  Learner. 

There  is  no  Rule  ommitted  in  this 
Syftembpt  that  of  Progrejfton^  and  ?s  the 
JJ^ok  haa  fwelled  beyond  what;  was  at  firft 
;  intended,  I  have  been  prevented  from  en- v 
largingon  Menfuration ;  but  Ipropofe  foon 
to  publifh  a  compleat  Treatife  -  on  that 
Subject.      # 

..-„  That  this  Book  may  tend  to  encourage 
and  promote  *N^tt$dy  of  this  Sce}nce,  fq  , 
imiverfally  ne1&eflllyris  the  fincere  defire 

Wm.  c. 
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J  Hope  the  Reader  will  meet  with  few  Errors 
in  this  Book ;  lM  among  others  that  may 
occur,  he  is  defired  to  take  notice  of  the  follow 
ingy  viz. 

Page  148,  Queft.  ad.  infiead  of  multiplying 

the  Remainder  40  by  36,  it  fbould  be  by  6,  aAd 

' -:the  Anfwer  2  3  Falls,  5  Ells.    Page  170  Note  2d, 

inftead  of  dividing  by  103,  itihould  be  824  the 

Inches  ill  a  folid  Gallon. 
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I  Numeration  dr Nofatbt*,' >.  ■:  - 

RITfcMETlC  or  t|totaflFtata&«'.., 
lag,  bath  for  it's  fibk$  qual^feM*'  ^ 
'  ifefpcrf  to  theif  nmhtaS^  duly ;   arid  fo  is  af  <*•> 
Jaencc,  we  have  recdnrfc  unto  when  wef  '  "  v 
are  to  confider  either  jx  root*  Entities 
than  on*,  or  hotf  often  one  quimihy  is  cotafaifled  irt  " 
another,  which  is  to  find  out  tj$*  true  and  proper  ^wi 
fwers  to  all  fiich'queftiotu  &s  demand,  Rob  *&&&*+ 
what  number^  or  multitude  <tf  quaj&t&Ut  there rib*, 

AT  ;&Wtoeti<?:  ' 


Arithmetic  is  divided  into  three  djftra&  parts* 

I.  Vulgar  arithmetic  in  whole  numbers. 

II.  The  doctrine  of  vulgar  rracOfasf 

'  HI*  The  artificial  part,  or  decimal  arithmetic. 
.  AlLthe  ruleaof  arithmetic  are  comprehended  wjtt** 
in  the  due  confideration  of  theie  five,  viz*  Numera* 
tion  (or  Notation)  Addition,   Subtraction,  Multipli- 
cation and  Divifion :  For  tho'  the  rales  aw  many  and 
various,  by  which  numerical  operations  are  perform- 
ed in  all  the  parts  of  .arithmetic,  ftveral^of  them  be- 
ing fortfied  *nd  toiled  as"  occaGon  reqjuires.   when 
applied  to  Practice ;  yet  by  thele¥ve>julcs  only,  the 
whole  art  is  attainable* 
-  j,         Arithmetic,  in  all  its  parts,  is  performed  by  the 
^^  various  combinations  and*'  repetitions  of  the  ten  fol- 
lowing characters,  or  figures  invented  and  agreed  up* 
on  by  the  greatcft  part  of  the  known  world,  viz. 


Th#frft  nine  of  thefe  are  called  Significant  Fgures, 
to  diftinprifh  them  from  thft  cypher  p*  which  of  it- 
lelf,  is  infignificaut ;  bit  iHbrveth  to^creafe  or  de- 
create  the  value  of  other  figures,  according  as  it  is 
placed. 

*The  firft  of  theft  efctraAei*  fe  csfttedTJnity,  and 
reprefents*ane  of  any  kind  of  ipecies  ox  aualitjj,  as 
one  man,  one  horfo,  one  cdMt,  Sc.  and.  ft  the  be- 
ginning of  all  numbers.  Thai;  Is  to  fcflr  Nutffeat  is 
a  multitude  of  units. 

Umty/ihath  this  property,  viz.  fk**  it  neither 
multiplies  nor  divide**  out  leaves  the  number  to  be, 
multiplied  or  divided  the  fame. 

If  the  digit  2  be  either  added  to  itfelf,  or  multi- 
plied  in  it(e|f,  the  (urn  and4  product  are  equal  -9  and 
no  fquare  number,  how  large  £>  ever,  dm  terminate 
Vtfh  the.  find  diget*  .&e» 


<  g  ) 

Between  tto  <Bfcfcs  5  **  *  <*er*  *•  *  *«** 
Property;  ^  if  yon  multiply  cither  of  tbenrjti 
tfcerqfeiycs,  the  number  produced  by  foch,  multi* 
plications,  ftall  terminal*  in  tbemfelves.  Andth* 
digit  6  hath  another  eminent  property >  ftrall.k's 
a%¥*  parts  (via.  it's  half,  it's  third  and  if*  fixth^c 
j*jp  equal  to  it\fclf:  4nd  of  Qumbeis  the*  ha,ve  this 
property  very  few  aro  to  be  foupd. 

The  4igit  9  hath  a  privily  above  alHhc  other 
fgures*  for  if  you  take  the  nines  out'  of  the  grab 
fijm  of  any  number,  the  remainder  will  be  the  lame, 
as  if  the.  nines  were  taken  out  of  the  Juqi  of  the 
figures  of  that  number :  Thus,  if  you  take  the  nines 
pat  of  758<$4>  the  remainder  will  be  3.  Aad  if  they 
be  taken  out  of  the  fum  of  the  figures  of  that  mun« 
ber  (viz,  39)  the  remainder  will  be  3  alio.  An4' 
from  hence  proceeds,  the  way  0/  proving  arithmcr 
fkal  operations,  by  casing  out  the  nines. 

By  Numeration*  we  leant  the  different  value  of 
figures  by  their  different  places ;  apd,  of  confc- 
jjueace  to  read  or  write  any  fum  or  number. 

if  you  add  a  cypher  or  cyphers  to,  or  fubtraft  thent 
from,  or  place  them  on  the  left  hand  of  any  wboln 
pumher,  they  can  neither  Jncreale  nor  dim'raifh  that 
number :  But  if  you  place  them  on  the  right  hand 
.of  any  whole  number,  they  inereafe  it's  value -in  * 
ten  fold  proportion j  as  you  may  ptyro*  tenth* 
following  Table.  ^1?      «-  / 

'The    T    A    It  11,  v 

9    Units.  t 

90    Tens.  12  ' 

900    Hundredi.  s  123 

9000    Thoufands,  *  *334 

96000'  Tens  of  Thoufenfo  1234^ 

000000     Hundreds  of  Thpufands:     i  23456 

9000000    Millions.  1234907 

90000Q09    Tens  of  Millions.  1 2  3 4$6?$ 

©oooqooqoJ  Hundred^of Millions,  to.     1234S67&9 

•         From 


(   4   )       . 

From  this  Table  may  be  obferved  r    '  T 

1.  The  names  of  the  feveral  places,  vi*.  Unks,' 
tens,  hundreds,  &c.  which  proceed  (increasing  by  * 
tenfold  proportion)  from  the  right  harid  to  the  left. 

2.  That  every  figure  hath  tw*  values ;  one  in  it-  * 
felf,  anA  the  other  from  the  pfedeit  (lands  in.;  for 
a  figure  when  (landing  alone,-  or  in  the  unit*  pteltef 
of  any  number,  has  it's  fimffe  vajkie,  birr  a  figure* 
in  the  fecond  place,  has  ten  ftoe*  the  value  it  would 
have,  were  it  in  die  firft  flace,  or  piece  of  onits ;  and 
a  figure  in  the  third  place  has  ten  times  the  vatueit 
would  have,  were  it  in  the  fecond  place.;  and  fo 
each  place  has  ten  tim£s  the  value  of  that  immedi-r 
atdy  preceediog  it.  That  is,  in  the  firft  place,  it 
is  fo  many  units,  or  ones  $  in  the  fecond  place,  fo 
many  tens'  $  in  the  third  place,  fo  many  hundreds ; 
in  the  fourth,  fo  many  thoufands ;  m  the  fifth,  fo 
many  ten  thojriands ;  in  the  fatb,  lb  many  hundred, 
thou&nds ;  in  the  feweiuh,  fo  many  millions,  &c. 

-  Admit  this  number  in  the  table  for  explanation, 
viz.  1134$,  the  five  is  onty  five  units,  or  five ;  but  4 
in  the  fecond  place,  is  four  times  ten,  or  fetuty ;  the 
3  in  the  third  place,  an  hundred  times  three,  or 
three  hundred  $  the  A  in  the  fourth  place,  a  thoufand 
times  two,  or  two  thoufand \  and  x  in  the  fifth  place, 
is  tm  thoufand ;  thus  therefore  will  the  faid  number 
•fee  read,  twelve*  thoufand,  three  hundred  and  forty 
five.  • 

Frpm  this.  con&Jeration,  of,jhe  fimple  and  local 
Values  ef  tr^  figures,' *any' one  may  account  for  the 
Addition,  Subtrktion,  Multiplication  and  Divifion 
of  Numbers  £  and  may  find  a  method  of  reading  and 
writing  &ujnbe?s»  by  aligning  names  toAthe  feveral 
places,- 3$  in  the  foregokg  table.  , 
•*'  It  may  alfo  he  ojbferved,  that  the  order  of  places 
is  reckoned  from  the  right  hand  to  the  left  5  but 
(Ijke  that  of  letters  or  words)  numbers  are  to  ie 
read  from  the  left  hand  to  the  right,  and  fo  many 
Jgurcs  as  a/e  place*)  tpgethex  whhpuf  any  pojnt^com* 


A 


ifcf,  -]■£-  of  other  note  **f  tffttntfton  b***u&em, 
jrfeaU  not  one  fiian*  and  waft  be  <  read  as  focfe. . 

J.  From  the  foregoing  table  h  is  very  obvious, 
that  If  any  figure  have  *-cypber  or  cyphers  joined  to 
iVs  right  haqd,  hf*  vain*  Is  'h£r£*fc<J  (a*  hath  bee* 
laid  before)  in  a  ten  ford  ofoftorrjoif ;  and  that  figure 
Sift  retains  the  value  tot  it's  place,  as  much  aa  sf 
joined  with  any  other  figure  or  figure* in  th*  ream 
t>Fehc  cypher  ot cyphers*  tear  kfftaece,  9  ftandmft 
by  itfelf  in  the  table,  repreJem*  but  nine  units,  hot 
jf  a  cypher  be  annexed  to  it,  thas  90,  then  it  be- 
comes ninety ,  that  is  ten  times  nine  $  for  the  cypher 
pojfjfagSag  the  place  of  units,  hath  thereby  removed 
the  9  into  the  place  of  tens  ;  and  another  cypher 
taare,  'makes  it  900,  that  is  ten  times^o,  or  nine 
<huajdred. 

From  the  faid  notation  it  b  plain,  that  the  only 
ufe  of  cyphers  in  the'arkfci&etic  of  integers,  h  to  fup- 
,ply  places,  fo  as  to  augment  the  value  of  figntficant 
figures,  by  catting  them  into  higher  places*  for  If 
tyomwfre  to  write  down  eighty  ir&iiont,  it  would  be 
•done  thus,  80000000. 

Tho'  the  forgoing  table  confifra  but  of  nine  places, 
yet  it  might  have  been  extended  to  twenty,  thirty, 
>or  more  places,  at  pleasure.  As.  after  hundreds  of 
millions,  thoufands  of  millions,  hundred  thoufands  of 
millions;  then  millions  of  milirota,  of  billions,  &c. 
*  .  In  reading  a  large  number,  confi^er  foil,  that  . 
every  third  figure  from  the  place  of  units,  bgars^ 
the  name  of  hundred's;  and  fo  let  every  third  figure 
,be  pointed  (as  in  thV&iowipg  number)  below  the 
line. 

Secondly,  obftrve  that  the  figure  on  the  left  hand 
of na*h  fecond  hundred  place  is  millions,  billions 
-trillions,  quadrillions,  Sfce.  and  let  thefc  be  marked  . 
AVtthapoiot  above  the  line.  This  being  done,  if 
you  mind  that  *Jgure  on  the  left  hand  of  a  hundred 
point  is  ajwavj  thoqfonds,  ao^if iMke  owlet  of  raad- 


.  C  *  $ 

i*C  Afttr  **»dredtVyt>u  observe  that  tatalwajfc  JGUU 
W,,  you  cannot  «i6  to  value  and-exp*e&  any  ium. 

*  *.,,*<*        %  ,     ■»  •      •      -.  ♦        • 

Thus  read, 
Seventy  five  quadrillions,' nine  hundred  fifty  eight 
thoufand,  feven  hundred  fixty  feven -trillions,  four 
-hundred  ninety  eight  thoufand,  two  hundred  fifty  fix 
•billions,  four  hundred  thirty  fcven  thoufand,  two  bun* 
fired  fixty  fcven  millions,  eight  hundred  ninety  two 
thoufand,  one  i^nnaVed  end  twenty  three, 
i    I*t.it^  b£  demanded  what  8  it  in  the  ieventh  piac* 
by  annexing  fix  cyphers  on  the  right  hand  thus, 
^ooootx>  *  h  is  e$gbt  millions. 
-    What  is 6  m  the  tenth  place? 

•  By  annexing  nine  cyphers  on  the  right  hand  thnij 
Sqoooqoooq  ;  it  is  fix  thoufand  militant* 

l  Jn  placing  down  any  number  arithmetically,  writg 
down  the  figures  in  the  feme  order  their  values  are  e»- 

,prefled,  beginning  at  the  left  hand,  and  writing  to- 
ward* the  right ;  And  if  in  pronouncing  the  nujnber 
a-py  places  are  omitted,  thefe  mux  he  fupplied  with 

.cyphers. 

.  Write  ddwn  feven  hundred  fixty  four  millions,  fiwe 
hundrpd  eighty  fix  thousand  nine  hundred  and  thirty 

4b|r,  -  > 

Anftverthus>  764586034. 

•  : .  Write  down  nine  millions  five  hundred  and  fevcn. 

Anfwerthus,  9000507.  .         '  t 

*  Write  down  fix  hundred  billions,  five  hundred 
thoufand.  feventy  three  millions,  feven  hunaVed  forty 
five  thoufand  and  thity  three.. 

,    Anfwerthus,  600500073 74 5053. 
Write  down  one  million  wanting  one, 
Anfwer  thus,  999999. 

Write 


(?) 

Wrfte  do**  «bta  feiUiou,  ftarca  thoufimd, 
eleven  hundred  and  eleven. 

Anfwcribnt,  isoiaixi. 

Write  down  eighteen  <millk>n,  eighteen  thdtf&ndj 
eighteen  hundred  and  eighteen* 

Aafwef  thut,  iSojoEi*.  .    > 


^  TABLE  4  *U  Roman  Numbers. 

too  C. 

aoo  CC.  fc 

300  CCC. 

40Q.C&C&-   *  •  "*. 

500  D,  or  igu1 
1  600  DC. 

r  700  bcc. 

90CLECGQJ*      <>,.,■• 

1000  M.  orjC£). 

aooo  Op.  CIp»  or  M.  M.       « 

3000  uiD.  uiaf:  *ci0rdr"*5r;  h."  h; 
5000 IOO.       *   -  , 

10000  CCIOD/  *     --     •  * 
50000  ©DO.    . 
•«^6ooo€CGi3o^ot  CM.-  *v 

500000  IOODD. 
1000000  CGCCioODD* 
•      +TS*  MDCCLVL  or  C&lyGQmL     * 


.       definitions*  •  •      ' , 

'•    /t^- Integer '^r  whole  number  ft  that  whk* 

it  contt^tos  unity >  or  fon*e  number  of  unite  * 

as  6,  44,  173,,  fee.^  .... 

.:'  1  *   A 


<  *  > 

,*  *.  A^^UImy.ooeoftheiimNigBifiduitfiguitSi 
Jbrofignine*  nothing*  » 

*  3«  ^  even  number  is  feeh  ms  may  be  .divided  into 
tW>|^  parts':  w,t4,  36,*  te. 

4.  A$odd  number  is.  fitch  a«  cannot  be  To  <Uvided» 
or  that  which  dislera  fcom .  aa  evea  numb*  by  unfey, 

»*7,  33^*59*  &c- 

5*  A  nttmberfs- fiud  tomettfitte  another  number, 
when  it  divides  that  other  number  witout  a  remain* 
iter  \  fe  6  mcdAufei  4^  by  &  and  7  ineaiticek.  2&by  4+ 

6.  One  number  is  laid  to  be  prime  to  another, 
when  no  number  can  be  found  to  meafure  both  pre- 

.  cifel  y,  excepting  unity ;  fo  1 1  and  t$  are  prime  to 
One  another ;  as  are  W>  and  21,  and  many  more. 

7.  A  prime  number  is  that  v#nch  unity  only  mea- 
Tereth,  'as  7  or  13* 

8.  A  oompofite-mimber  is  fuck  as  can  be  meafured- 
by  Tome  other  number  than  unity,  fuch  as  8,  12, 

e>  Numbers  compofite  betwixt  tbemieives,  are 
ftph  as  have  one  common  meafurje,  as  6  and  9,  wfajjch 
are  both  meafiired  by  3* 


C    H    A    P.     II. 

Of  M*ney%  Weights  ani  MeafureSi  &c. 

Of Money. 

AO&mpir  atekrpt  in  Great  Britain,  in  posjadt, 
(hillings,  pence  and  farthings,  thus  nwk'd* 
hr&i  p.  <£.  and  divided  as  follows : 
4  Farthings  *>         C  a  penny,, 

31  Sb.  Ster.  nmk*  a  guniesK  * 

10  Sb.  6  d.  Ster.  make  half  a  gutaea* 


5  Sh.  Ster.  make  a' crown* 

d  Sh.  6  d.  Ster.  make  half  a  crown* 
1 3  Sh.  4  d*  make  a  mark  either  Star*  or  Scotti 
22  L.  Scots,  make  x.  1.  Ster. 

4  Crown*,  make  1 1.  Ster. 
s 8  Marks  Scots,  Make  i  L'Star. 

8  L.  Scots,  makes.!  merkSter.  • 

3  L.  Scots,  make  a  crown! '  * 
6$  L*  13*  s.  4d.  make  an  hundred  merks. 

Notts-  If  any  quantity  or  weight  of  fine  goH  be 
divided  into  Arcnty  four  equal  parts,  and  22  of  thole 
parts  be  mix'd  with  2  of  the  like  parts  of  copper  i 
that  mixture  (ht  England)  is  reckoned  ftaadard  gold* 
And,  there,  it  is lalfo  agreed  on,  that  if  1 1  ounces 
and  2  penny  ~  weigh?  of  fine  filver,  and  18  penny 
weight  of  copper  be  melted  together,  iuek  mixture, 
ikall  be  efteemed  the  true  ftandard  for  filver  coin, 
called  Sterling  filter. 

Foreign  coins  computed  in  value  witb  Englijb 
coin. 
Note,  Thenar  of  exchange  is  certain  and  fix'd, 
being  always  like  for  like,  according  to  the  weight 
and  Bneneis  of  the  coin:    But  the  courfe  or  current 
price  betwixt  any  two  countries,  rifes  and  falls,    ac- 
cording as  money  is  plenty  or  fiarce,  or  accord- 
ing to  the  various  circumftances  and  accidents  of 
1  trade  and  nations. 


FRJNCE.  • 

AT  Paris,  Lyons,  Rouen,  &c.  they  keep  their 
accompts  in  livres,  ibis,  and  deniers,  and  ex* 
change  upon  the,  crown,  the  pa*  of  which  in  Sterling 
money  is  4s.  6d- 

m  L  /.  d. 

12  Deniers 0         C 1  Sol       p  C  0: 0;oTV 

20  Sols       > make -Ci  Livre    >  equal  to<  o :  z :  6 
3  Uvrw   J         ft  Cuown}  £0:4:6  * 

B  A 


C    10    ) 


ADfcnkris        — *^- 

A  Frtfech  piftole  ii  equal  to 

A  Moidore  to        — — * 


O  : 
o  i 

12 


o  :  o?% 
I?  :  6    " 
7  :  o 


ITALY. 


TH  E  LJvrc  at  Leghorn  if  equal  to 
The  current  Florence  crown 
Veake  Ducal  dc  banco  i 

A  St*  Mark 
A  Julier  - 

The  Docat  of  Rome        * 
The  Crown  of  Placentia  * 

The  Naples  ducat 
The  Crown  current        -        ,    - 
TheTorri  -  .  . 

ABajocke       -  • 

A  Dollar  or  piece  of  eight 
T4ie  Crown  at  Rome     .   - 

In  Genoa,  Leghorn,  &c.  they  alio  keep  their  ax> 
compts  in  livres,  fob,  and  deniers*  and  exchange  up- 
on  the  dollar*  or  piece  of  eight ;  the  par  of  which 
with  Loudon  is  4s.  6d.  Sterling, 


© 

*0 

o 
o 
o 

-  o 
0 
o 
o 

-  o 
-  o 

-  o 
o 


ft. 

9 
3 

4 

19 

6 

6 

6 

o 

6 

o 

p 

6 


SPAIN. 
In  Madrid,  ^cvilte,  &c.  they  keep  their  accompts 
»  rials  and  mervadees,    and  exchange  alio  by  the 
piece  of  eight.    The  par  wkh  London  4  s.  6d. 
pterliqg. 

34  Mervadics  \ „.       1 1  Real 

SRcSls        $mak*    iiKecerfeight 

_  _  ,  ,         .  /.      s. 

*3  McrvadleB  arc  equal  te>  0:0 

A  Real  to  «  ~  <*    *    •     q  :  o 


t  w  > 

•  Realty  or  i  piece  of  eight  -        o  :*  4  ;  $ 

A  Piece  of  eight  of  Peru      .%~  -        -     0:4:$ 

.  A  Doubloon  of  Caftilc        «  -  p  1$  *  6, 

A  Velentia  ducat            •  o  :  J  :  3 

A  Saragoza  ducat        -  *          -0:516 

A  Barcelona  ducat             »  -    o  :  6» :  o 

A  Patavobo        --            *  -          0  :  4  :  4 


PORTUGAL. 

rl  LUbon,  Oporto,  &c.  they  keep  their  accomptt 
in  fees,  and  exchange  on  the  mu>rec;  the  par  of 
which  is  about  6  s.  8  J  d.  Sterling. 
Note,  1000  rees  make  a  mill-rce. 

/.    #;  a 

A  Vintine  is  equal  to  -            •        0  :  o  .  3 

A  Real  to  •            *           0:0:6 

A  Tcftoon            •  -        *    -        o  :  x  j  3 

An  Old  crufado  -          '  •        -0:5.-0*. 

AMill-ree       -     •  ;  *                •    o  :  6  :  gf. 


JiOLLWD  FlANDERStndGERMJNr. 

I  Take  thefe  pi  apes  together,  becaufe  their  accompts 
are  kept,  and  their  exchange  wkh  Engfend  made 
the  feme  way : 

For  not  only  in  Arafterdam,  but  alfo  in  Anier werp 
and  Hamburgh,  they  keep  their  accompts  in  pounds,  :» 

fliillmgs,   and  pencd  Flemifh  $   or  guilders,   ftivers,  j 

and  pennicks;  and  exchange  with  England  upon  the  « 

pound,  giving  for  it  when  at  par,  33  s.  4  d,  'Fiemifh. 

Their  pounds,  {hillings  and  pence,   are  divided  as  , 

ours ;  viz.  their  pouttf  Into  80  Jhiiiings,  and  their 
(trilling  into  12  pence.  ,  \ 

Their  other  money  is  thus  divided, 
*6  Pennicks  \  ^Vtk  J  I  Stiver 
ao  Stivers     5  m**e  £x  Guilder 


/.  J.    /. 

A  Dutch  ftfver  is  equal  to*        *  -     o  :  o  t  i*. 

6  Stivers  or  one  tkilling  Flemifh  »  o  :  o  8  jj. 

20  Stivers,  or  I  guilder  -           0:9:0 

A  Fieroflh  pound  33  s.  4<fc        -  -     1:0:0 

A  Zeiand,  or  common  dollar  -         0:3:0 

A  Ducatoon            -            -  •    o  :  6  :  3^ 

A  Specie  dollar            -            •  -0:5:0 

A  Croft  dollar  .            -  -         o  :  4  :  2 

Old  Philip's  dollar                -  -,    p  ;  5  :  o. 

tferdinando's  dollar        -  *           0*4:3, 

Prince  of  Orange'*  dollar        •  •      0:4:4 

Leopold's  dollar        *             -  -      0:4:3 

Maximilian's  doHar            •  -  o*:  4  :  5 

Lyons  dollar        -            •  r       0:4:0. 

Emblem  dollar            -            -  r     0:3:.$*. 

Campen  .dollar        -         -  _  -       o  :  3  :  7f 

Holland  rider            -          m    ~~  1:5:9 
A  Rix  dollar  of  the  Empire         -         -     0:4:5*. 

A  Guilder  of  Noremberg        -  -       0:7:1 

A  Mark  lubs            •         -  -        0:16:0 


POLAND  aniRVSSIJ, 

%  A  ^x  dollar  is  equal  to  r             0:4:6 

h\  A  Guilder            »  "  *        -0:1:6 

The  Stiver  or  dollar        »  *        -      o  ;  2  :  % 

The  Silver  mark.        r  -                 0:1:6 


SWEDEN. 

A    /.    /. 

THE  Silver  dollar  is  equal  to      *    0:2:2 
The  Silver  mark,  or  guilder         0  :  1  :  6 

Arabia 


(    13    ) 


ARABIA  and  PERSIA. 

i.    s.    dL 

THE  Abaffis  is  equal  to        •  0:1:4 

A  Mainada  -  *  o  :  1  s  o 


ALEPPO  and  SCANDEROON. 
1  I.       s.     d. 

1 6  CjHekccs,  or  1  piece  of  eight  0:4:6 

J/)  14  Sbekees,  or  1  Ly6n  dollar    o  ?     4:0 
A  Dipa  -  -  -  1  :  10  :  o 

A  Soraphat  goa  -  -  9'i     4.:  6 


S  I A  M. 

-m     ..  » 

• 

/.      /•      d. 

\   Gold  coin  worth 
.J\  Silver  coin,            - 

0  :/io  :  7 

O  :     2  :  $ 

&  U  R  A  T. 

■ 

.   ^               . 

L     t.     d. 

HP  H  E  Aijier  is  equal  to 

0  :  a  :  ii 

*    The  Laria  e         ?"       . 

Q, •fc^tf  O 

The  Sarophim     '  *  -            «•    '      +*M 

mKBmt 

TheRupie             -          -        •    r.sl 

H^HP^o 

The  Tenon,  or  tanam         •      .  *^| 

pro  :  3 

APagoft         -        -           ~+~  -'  - 

0  :  £  :  o% 
0:8:O 

A  Saltanto            -        •             • 

7*^  *A*f  diJ/Sr'  f*  h*  furffier  fatisfied  in  the  com- 
mon valuci  offeretgn  coins f  may  have  them  at  large 
in  the  Merchants  Sflap  of  Commerce,  »ut  of  vJucb  I 
have  solicited  thefe  tew. 


(    M    ) 

'  t)fWcighis\  * 

<^,  *    TkQT   WEIGHT.  y 

THE* original  of  all -weights  uM  fo  England, 
wai  a  corn  of  wheat  gathered  out  of  the  mid- 
dle of  the  ear,  and  being  well  dried,    32  of 
4them  were  to  uiake  one  penny  weight,    ao  penny 
<;:  a  weighs  one  ounce,  and  13  ounces  one  pound  Troy. 
But  uvlatter  times  it  was  thought  fufficient  to  df? 
vide  the  afarefaid  penny  weight  into44  equal  parts, 
r      called  grains  being,  the  leaft  weighty  now  in  commoti 
*     ttfel  and.  from  thence  the  reft  are  computed  as  in  this 
«8bte;  . 

34  Grabs  0         C  I  Penny  weight*.  -  -* 

ao  Penny  weight  >make<  1  Ounce. 
12  Ounces  b         ClP<Jund- 

They  are  marked  thus,  Pounds  lb*     Ounces  oz.  - 
Fenny  weights  f.  w.     Grains  gr. 

By  tbefe  weights  are  weighed  jewek,  gold,  filver, 
\      pearl,  elecluaries,  and  all  lkjuars. 

The  weight  of  EngUfr  coin  a*  weighed  in  air 
and  toMer.    Troy  weight, 
hair* 
"  f*w>  g** 

A  Guinea  weightt     ,5  '<     ♦ 
A  Crown     .  19  ,:     H 

Half-crown  .  -     9-:  167 
^Sharing  -      3-:  *o.£- 

ASix  pence         -   1   ;  2%\ 


the  vahe  of  gold  in  Troy^weigtt. 

One  Pound  weight  «f  gold  fe  worth  46* 
One  Ounce  of  ditto.  4 

One  Penny  weight  ° 

One  <?uain  o 


In*wat*\ 

p+w. 

r- 

5   ' 

I*- 

17   : 

Hi- 

8   : 

»7f 

3*: 

11* 

I   : 

«7A 

»**• 

.   i. 

</. 

:   0 

:  0 

v  0    ' 

i  0 : 

'5    4 

:  0 

:  e 

i   2 

1 


<  If  i> 

Tuvalu**/  fiver* 
Us.  d. 
One  Pound  weight  of  Over  3:3:0 
One-Ounce  •  *,  7     0:5:2 

One  Penny  weight  o x o :  3^ 

One  Grain  9  :  o  :  o    |  a  farthing* 

A  Tun  ofeold  at  4!.  the  ounce  is  1. 96000  \ 

ATunoffivcrat  58»th«oooceitl.    6000  %j 


apothecaries  Weights. 

Apothecaries  have  their  weight  deduced  from 
Troy,  their  pound  being  the  fame,   viz**? 
jguncet*  but  differently  divided,  as  follows* 
ao  Grains   *)  Ci  Scruple* 

|Scmplesf  ^    ^I2rwn- 
8  Drams  r  ^^    Ji  Ounce* 
I  a  Ounces  J  Ql  Pound* 

By  thefe  weights  Apothecaries  compound  their  roe* 
dkines;  but  thejr  bay  aad  611  their  drug*  byAverdu* 
poife  weight. 


Avtrdupdfe  WKgbt. 

BY  what  law  this  we$rt  was  firft  fettled  cannot 
»  be  found  out  in  the  ftatute  books ;  fo  that  it 
fleams  it  wa*  firft  introduced  by  chance,  a  Dd  fettled  by 
cuftoro,  viz.  rrotta  giving  large  weight  to  fucb  com* 
moditks  as  are  ufuaily  weighed  by  it,  which  are* 
fuch  aa  are  either  very  coarfe  and  drofly,  or  febjeft  to 
walbe;  as  pitch,  tat,  rozen,  way,  tallow,  flax; 
hemp,  copper,  tin,  fteel,  irdn,  lead,  tobacco,  ftgar, 
fruit,  brafi,  (alt;  alfo,  tiefh,  butter,  cbeefe,  8tc. 
for  it  has  been  ftund  by  a  very  nice  experiment,  that 
*>ne  pound  Averdupois,  is  equal  to  44  ounces,  11 
penny  weight,  and  i$k  grains  Troy •,  and  one  ounce 
Troy  is  equal  to  1  oat.  I  dram,  and  foraedttng  aboTC 
J  of  a  dram  Avttahmoife. 
'  Se*> 


(  i6  y 

Stt  the  ibtlo wing  tablfc 
»6  Drams  "|       fl0unc$- 


4Qr^-oril2p6und» 
jo  Hundred  weight  :  4 


i  Hundred  weight. 
mi  Tun  weight. 


They  «*  thus  mark*,  a  ^  J>f  *"***! 
weight  C  W.  a  quarter  &'•  a  pound  L*.  an  ounce 

ApoundAverdupoUe ofgold,is  worth  /.  5*J  •  *  •  ° 
A  pound  Averdapone  ot  filver  3  •  *>  •  3r 

loo  Pound  in  goM,  weighs    I  :  H  J  ?  Averdupoifi* 

160  Pound  in  filver,  weighs  36:    4   3         .'t«»,' 
ApoundATwdupoifeisheavierthanapoundTroyj  . 

but  the  ounce  Averdtfpoife  is  lighter  than  the  ounce 

Troy;  for  it  hcomnVonly  fuppofed,  that  i4p«^« 

AverddupoHe  are  equal  to  I J  pounds  Troy }  and  the 

ounc.  TrVyweighs  480  grains,  but  the  ounce  A»er, 

dupojfe  doth  only  weigh  437*  grams.  ,   > , 

Averdupoije  Jhtalt  Weight* 

'ft  Drops    p        Cv19on(1'?/f* 
16  Ounces  >mafce-$  *  Pound.  V#- 
u  Pounds  S         C  1  Stone.  ^  //• 
The  &otsTroy  p^rnd  (which  by  the  ****}£* 
was  to  be  the  ianre^with  the  French)  ..  commonly 
Spofed  equal  to  *5|ounc«EnglifcTro^or.T56o 
££.    By  a  mean  of  the  (tandard'a  kept  by  the 
Eof  Ju  of  Edinburgh,  it  is  759?£»tor  #°? 
aSL.   They  who  have  AWured  the  wetehts  which 
SSfaft A  London,  after «*"*•**•££ 
donu,  to  be  the  ftandards  by  which  *•  «*JJ 
Scotland  mould  be  made,  *t*  famd  *•  »g$ 
Averdupoife  $und    from  a  medium  of  the  fevml  , 
vreightsTto  weigh  7000  grains,  the  fne Mlh 
End U  according  to  which  the  Scott^g^J 


(  17  ) 
.AmfterSam  pound  will  be  to  the  pound  Averdupoife, 
as  38  to  3$.  The  Scots  Troy  ilcmc.  contains  i& 
pounds*  the  pound  16  ounces,  an  ounce  16  drop*,  a 
drop  36  grains'-  20  Scots  ounces  make  a  tron  pound  9 
but  becaufe  it  h  ufual  to  allow  one  to  the  fcore,  the 
troa  pound  is  commonly  M  ounces.  Sir  Joho  Skeent 
however  makes  the  tron  ftone  to  cofttaia  only  iof 
pounds. 

Note,  A  boll  of  meal  Weighs  8  ftone.  - 

A  TABLE,  Jhewing  thf  Specific  Gravity  $r 
Weight  of  a  Cubic  Inch  of  various  Sorts  of 

.    Bodies,  both  in  Troy  and  Adverdupoife  Ounces, 
and  Decimal  parts  of  an  Ounce. 
r  *""  [Qz.  TtifMz*  At/er. 


o 

•s 

,3 

1 

< 


Tint  gofd  is, 
Standard  gold, 
1  Quick  fiiver, 
Lead, 
Fine  fiher, 
Standard  Brer, 
Rote  eojjpef, 
Plate  brafc, 
Caflt  braft, 

Common  iron. 
Black  tin, 
Fine  marble, 
Common  glafcy 
Dry  ivory, 
Sea  water, 
Common  clear  water, 
Red  wine,    . 


0,3592 
9,9620 


9,90262 

7,38441 
5,98401 
S>*S<x>3{ 
5^5076 

4>747t* 

4;40427 

4*W*4 

4,14212 

4>05t3$ 

3fi6tfi 

t>425>4i 

0,96208 

o,54274 
0,^2745 
0,52376 
o,4&926 


2711*305 


10,93042 
8,ioi  %s 
6,55aB3 

1  6,41832 
6,09656 
.5,2*6836 

4.83**1 
4^303 
4,5445 
4;422e>7 

.*>$$>* 
1,65554 
0,59489 
0,57869 

o,57464 
o,5?*70m 


If  the  number  of!  Cubic  inches  contained  in  any 

given  quantity  be  muUiplicd^with  Ac  tabular  weight 

C  of 


r—  . 


(  I*  ) 

of  one  inch  (of  the  fame  kind  of  psalter)  the  product 
will  be  the  weight  of  that  quantity  in  ounces. 

Divide  the  given  weight  of  a  proposed  quantity 
(it  being  firft  reduced  into  inches)  bv  the  tabular 
weight  of  one  inch  of  the  fame  kind  of  matter,  and 
the  quotient  will  be  die  cubic  inches  contained  n 
that  quantity. 

If  you  fubrrad  the  weight  of  an  equal  quantity  of 
water  {with  that  of  any  body  mentioned  in  the  table) 
from  the  weight  of  the  propofed  body,  (if  it  be 
heavier  than  water)  there  will  remain  the  weight  of 
that  body  when  it  is  inunerfed  or  put  into  water. 


Of  Long  Meafure. 

A  Line,  or  length  tto  be  meafured,  whether  it  be 
diftance,  depth,  or  height,  is  meafured  by  a 
line  lefs  than  it. 
The  leaft  meafure  of  lenth*  is  an  inch,  and  as  no 
other  name  of  any  meafure  below  the  fame  is  ufed 
Idler  meafures  are  exprefled  by  the  fraction*  of  an 
inch* 

See  the  following  Tablet. 
12  Inches  make  a 'foot. 
3  Feet  .one  inch,  or  37  inches,  a  Scott  ell. 
6  Such  ells  a  fall. 
40  Falls  a  furlong 
8  Furlongs  a  mile. 
The  Scots  snUe  is  118  4  paces,  and  fo  (every  pace 
being  accounted  at  5  feet)  the  said  mile  will  confift  of 

197?}  «ns.  ^  • 

Thefe  things  are  according  to  the  ftatutes  of  Scot- 
land, aotwkhftanding  which  the  Glaziers  ufe  a  foot' 
of  only  8  inches* 

By  an  aa  df  parliament  made  the  1 6th  of  June 
16&5,  37  inches  make  a  Scots  ell  ?  yet  fcverals  ot 
Tate  have  affirmed  the  Edinburgh  ell  to  be  equal  to 
S1r%  inches,  and  from  thence  conclude  that  the 
Edinburgh  foot  and  inch  made  ufe  of  aotientrj 1  were 

differc&t 
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different  from  thofe  of  England  j  Co  185  Engiifhfect 
are  equal  to  186  Scots  ones. 

In  the  Year  1749,  ty  order  of  the  dean  of  guild  of 
Edinburgh  experiment  was  made  of  die  0I5I  ftan* 
dards  of  weight!  and  meafures  of  Scotland,  before 
fcveral  gentlemen ;  and  the  proportion*  (with  reipeft 
to  the  meafures)  are  at  fbjlow,  viz. 

The  Scots,  or  Edinburgh  old  iron  ell  was  found 
equallto  3  77*9  inches. 

The  (aid  ell,  to  37  fuch  inches  as  the  Englifli  ell 
snakes  4$. 

The  Scott  foot  marked  on  the  old  brafc  ell,  to  n 
indies  or  an  Englifh  foot, 

Thp  Scots  half  ell  marked  on  the  old  iron  ell,  to 
l2&%  inches. 

The  Scots  quarter  of  an  ell  marked  on  the  Hud  iron 
ell,  to  9  J  inches* 

The  half  quarter  marked  on  the  laid  ell,  to  "4/* 
inches. 

The  Englifli  brafi  yard,  to  (harp  36  inches. 

TJBlM  of  Englifh  Meafures. 
It  Inches  make  a  foot.      »#  » 
3  Feet  make  a  yard, 
5  Feet  make  a  Geometrical  pace. 
2056  Such  pace*,  or  1760  yard*  make  an  Eng!ifti|iile. 

2  Yards  make  one  fathom.  <        -  •  ■  >i  ■ 

3  Miles  make  a  league.  « 

3  Feet  9  inches,  or  45  inches  make  an  Englifh  elk 
51  Yards  make  a  pole. 

.  4  Poles,  or  £3  yards  is  die  length  of  Guntier's 
measuring  chain,  and  that  chain  fe divided  into  loo 
links,  each  of  which  is  7Ty*  inches. 

The  chain  for  furveying  in  Scotland,  ought  to  be  in 

length  74  feet,  or  94  Scots  ells,  if  n*  regard  is  had 

to  the  difference  of  the,  Scots  and  Englifh  foot,    but 

,  if  regard  is  had  to  that  difference,    the  Scots  chain 

ought  toconfift  of  74f  Englifh  feet,  and  being  dtvid- 
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If  die  earth  fee  an  exa&  fphere,  d>e  circumfweggef 
thereof  will  Be  very  near  24899  Englifh  miles. 
An  Italian  mile  is  1 85  5  J  yards  Englifh. 
A  French  toife  contains  6  Paris  feet. 
One  degree  of  a  great  circle  upon  the  furface  of  tty$ 
earth  is  60  Englifh  miles  and  288  yards,  and  not'  60 
miles  accorcjjpg  to  the  cpmoiop  receive^  opinion  of 
Seamen. 

Qf  Cloth  Meafure.  , 

-4  Nails  make  a  quarter. 
4  Quarters^  a  yard. 
$  Quarters,  an  ell  Englifh. 
3  C{uart;ers,  an  ell  f  lemifh, 

Jn  the  following  Table,  the  moft  noted  Meafitraf 
y    areexprejjed  in  Englijh  Inches  and  Decimal 
farts  of  an  inch.  • 

-  Inches.  Parts 

Englifh  foot  is  -  12,000 

Scots  root*  V  -  -  12,065 

Paris  foot,         -         r  r  12,788 

Amfterdasn  foot,  •  11,172 

Dantzkk  foot,         -         r         r  11*297 

Panifhfoot,  -  -  12,465 

Swedifh  foot>        -  -        -  11,692    ^ 

Bruflels  foot,  .       -         ?  -  10,828 

Lyons  foo^  .  •  13>45£ 

' j>  Bononian  foot,        -  -        •  H?938 

£  Milan  foot,  -  .  15*631 

Rhinland  foot,  -  -  12,363 

Roman  Palm  ufed  by  merchants,  9,79  c 

Roman  Palm  nfcd  by  architects,  8,779 

Palm  of  panics,   .         .  „  10,314 

JEngiifh  yard,  •  r  36,000 

Englifh  ell^         .    -  -  45,000 

Scots  ell,  r  T  37,200 

Paris  Auneufed  by  mercers,  46,786 

Paris  Aune  ufejcj  by  drapers,  46,680 

Lyons  Aune,  r       .    ?  46,5?o 

Geneva 
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Inches.  t*iu 

ttema  Anne,         •  *  44>7°° 

AtnfUrdam  ell,  r  *  ?6,8$o 

Danifhell,  •  -  *  34>?3<> 

Sjvedtfi  ell,  r  -.  *3#3*> 

Norway  ei),  -•  *  24,51© 

Brabant  or  Antwerp  ell;  *7>i 70 

Bnifclsell,  ?       '  l      *  *7,3oO 

Bruges  el},  -  *  27>*5<> 

Brace  of  Bononia,  -  *  ?S,»oo 

o  Brace  ufed  by  Rom*n  Archjtetfs  3°>73° 

|5  Brace  ufed  by  Roman  merchants,  34>2  70 

Merchants  Plorcpc^  Brace,  22,910 

Florence  geographical  brace,  31,179 

Vara  of  Seville,  -  -  33***7 

Vara  of  Madrid,        -  -      -  3jM°* 

Vara  of  Portugal,  -  *  44><*3*       ' 

Cavedo  of  Portugal,  -  27,554    ,  . 

Old  Roman  foot,  *  »      11,632 

FcrfianArifh,       ■      r  '        •  38,36*      '    N 

Shortei^ike  of  Conftantfnople  atf,57o 

Apother  Pike  of  Conftantinoplc,         27,930 
4  For  this  fee  Dr.  Grtgme%s  Pra&kdl  Geometry. 

Of  Superficial  Meafure. 
TTbefmalleft  fupcrficial  roeafure  is  a  Square  Ind»» 
144  of  which  make  a  Iquare  foot*  .  Wright*  make 
ufc  of  thefe  in  meafuring  of  deals  and  planks;  bat  the. 
Iquare  foot  which  glaziers  ufe  confifts  only  of  64  {quart 
inches  the  other  meafures  are  as  follow; 
36  Square  ells  make  $  fajl. 
40  Falls,  a  rood. 
4  l^oods,  or  160  rajls  an  acre, 
Slaters,  Mafons  and  Pavers,  ufe  the  ell  iquare  and 
the  fall.     Surveyors  of  land  ufe  the  fquare^  ell,  the 
fall »  the  rood,  and  the  acre* 

The  fuperficjal  naeafiires  of  the  Englifli  are  as  fol- 
low. 
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.  144  Square  inches  make  a  toot, 

0  Suarefeet^yard.        y   i 
t  30  jSquare  yards  a  pole. 

f  4Q  Poles,  a  rood.  / 

.    4  Roods,  an  acre* 

The  pole  of  161  feet  is  ftatute  meafure ;  bat  diem 
tre  spine  cuftomary  meafurts  which  are  greater;  as  for 
sens  and  wood  lancJb  the,re  are  reckoned  18  foot  to 
the  pole ;  and  for  forrefts  21  foot  to  the  pole.  Ma- 
ions  meafure  their  hewn,  work  by  the  Englifli  foot, 
and  painters  and  plai&erers  ufe  the  yard. 

The  Scots  acre  is  to  the  Englifh  acre  by  ftatute 
as  100,000  to  7&V694,  if  we  have  regard  to  the  differ- 
ence betwixt  the  Scots  and  Englifli  Toot  before  men- 
tioned. But  if  the  pole  confnts  of  18  or  2 1  fctt,  in 
fuch  cafes  the  acre  is  greater  in  the  Duplicate  Ratio  of 
the  number  of  feet  to  a.  pole. 

They  who  meafure  land  in  Scotland  by  an  ell  of 
37  Englifh  inches,  make  the  acre  lefs  than  the  true 
Scots  acre  by  593 ,65  fquare  Englifli  feet,  or  aboutVr 
part  ofthe^acre. 

The  Arpent  about  Paris  contains  32,400  fquaro % 
Paris  feet,  and  is  equal  to  2 f  Scots  roods,    or  3T|J 
Englifli  roods. 

The  Actus  Quadratus,  according  to  Varro,  was  a 
square  of  1 20  Roman  feet.  The  Iugerum  was  the 
double  of  this*  It  is  to  the  Scots  acre  as  10,000  to 
90,456*  *&d  to  the  Englifh  acre  as  10,000  to  16,097. 

Of  Meajures  of  Capacity. 

1  728  Cubic  inches  make  one  cubic  foot. 

27  Such  feet  make  a  cubic  yard. 
Time  and  cuftom  have  alter 'd  meaiures,    as  they 
.have  c-one  weights;  for  now  we  have  three  different 
meafures,  viz.  one  for  wine,  one  for  ale  or  beer,  and 
one  for  corn. 

In  treating  of  tnefe  meafures,  a  cubical  inch  is  the 
finalleft  meafure  made  ufe  of;  and  of  thefe  109 
make  a  Scots  pint. 

The 
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The  accounts  of  the  cubical  inches  contained  in  the  * 
Scots  pint,  vary  confiderabiy  from  each  other. ' 

Dr.  Gregory  -makes  it  to  contain  1 00  cubical  inches, 
at  juft  now  fpecified ;  according  to  the  7th  article  of 
the  Union,  it  contains  99, 8 ;  and  according  to  Mr. 
Pateribn's  Scot*  Arithmetic  102,  3.  But  the  (ten- 
dard  jugs  kept  by  the  dean  of  guild  of  Edinburgh, 
having  been  carefully  meafured  Jeveral  times,  and\by 
different  perions,  the  Scots  pint,  according  to  4nofe 
flandards,  was  found  to  contain  about  1 03T|  /cubic 
inches. 

The  beer  pr  ale  gallon  (which  are  both  one)  h 
much  larger  than  the  wine  gallon,  it  being  (?u  I.pre- 
lume)  made  at  firft  to  corfefpond  with  Averduppijg 
weight,  as  the  wine  gallon  did  with  Troy  weight. 

A  TAB  Li   ofWineMeaJure. 

38-5  Cubical  Indies  make  a  pint  Eagliflu  . 
23 1  ♦  Such  inches,  a  gallon. 
2   Pints  a  quart. 
4   Quarts  a  gallon. 
18   Gallons  a  roundtet. 
3 7  Roundletsj  or  63  gallons  a  hothead. 
i  An  bogfitead  a  barrel.  / 

*\  Hogfhead*  or  84  gallons  a  fyhtheon. 
lj  Piinc&eon,  or  a  hotheads  *  pipe  onbatt* 
|  Of  a  butt  a  tierce. 
4  Hcgmeeds  make  *  ton* 

Tho'  the  EHfettfc  wink  gdion  fc  fitt*  how  it  '*$( 
cubical  inches,  the  ftahdard  kept  in  Gt^dtwH  being 
meafured  before  many  perfims  of  diftin&ion,  May  35, 
1688,  itwasfoufld  to  contain  only  324  fi»ch  inches. 

Nicho1tsGimto^,.gifneiraloniecrmftee3cc*,  h% 
experiment  found  the  ftandard  alt  quart  (kept  In  the 
Exchequer)  to  contain  juft  70- .  cubic  inches,  con- 
fequently  the  ale  gallon  muft  contain  382  fiich  inches, 
and  from  thence  the  following  taUe  is  computed.  . 

ATM* 
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A  TABLE  of  Beer  and  Ale  Meafure. 
♦3$iCubic  inches  make  a  pint. 
282  Such  inches  make  t  gallop 

*  2  Pints  make  a  quart. 

'  4  Quarts  make  4  gallon* 

•  9  Gallons  a  nrkia. 

4  Firkin*  a  barrel  of  beer. 

%  Gallons  make  a  firkin  of  ale* 
-32  Gallons  make  a  barrel  of  the  fanfe 
~  9y  an  aft  of  the  firft  of  William  and  Mary,  34 
gallons  is  the  barrel,  both  for  beer  and  ale,   in  all 
places  in  England,  except  within  the  weekly  bills  of 
mortality. 

Scots  Denominations, 

4  Gills  make  a  mutchkiriV 

2  Mutchkjns  a  chopin. 

2  Chopku,  or  103,4  cubic  inches*  a  pint. 

2  Pints  a  quart. 

4  Quarts,  or  8  pints  a  gallon* 

2  Pints  half  a  gill  Scots  make  3  Engjifli  ale  quarts. 
<  With  refpea  to  the  Scots  flint  k  may  be  further 
ob&rvftd,  that  the  fcveral  differences  amongft  thole 
that  treat  upon  weights,  and  meafiires,  might  arife 
from  this,  via.  that  if  the  edges  or  brim  of  a  veffei 
be  dry,  it  walhold  a  good  quantity  more  than  its 
horizontal  content,  or  than  u  they  (heuld  happen  to 
be  wet;  therefore  if  feme  fill  the  veflel  till  the  water 
be  leva  with  the  brim,  and  others  fill  it  till  it  run  o- 
ver.  (the  edge  having  been  dry)  there  muft  needs  be  a 
difference  in  their  computations. 

Of  Dry  Mea/ure. 
272  jCnbkal  inches  make  the  Wadsetter  corn  gallop. 
2  Gallons,  apeck. 
4  Pecks,  a  bufltel. 
8  Bufliels,  a  quarter. 

21  Scotspints,  an  EngUfobutoel  and  14  cubic  inches. 

The 
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-  11k  alw^e  content  of  the  corn  gallon  it  according 
to  the  old  ftandaed  *  but  by  eci  of  parliament  in  i6s>7 , 
the  roand  buuSel  was  to  be  18*  inches  wide,  and  t 
inches  deep,  and  £>  to  contain  2150,43  cubk  iftcbet, . 
and  coniequentty  the  gallon  268$  such  inch*;  which 
*i  50,42  tochet  Wot  to  tfeeftextned  a  legal  Wmchefter 
Wbel,  according  to  the  ftaodard  in  his  Majefty'e 
Bschftpet* 

♦ 

4  Lippies  make  3  peck. 
4  Pedes,  a  Srtot. 
4  Fir  lots  or  16  pecks,  a  bofl. 
16  Bolls,  a  chalder. 

-  Tbewfeat  firfot  contains  *i*  pints  of  the  juft 
Stirling  jug.  * 

The  bee*  firlol  cwHUum  $f  piitf*  of  tfaeiaw  jig. 
1  The  Scots  wheat  firlot  it  to  the  S»gM&  Wiswkftet 

buM*  *+ W  J»  ♦» >«M*- 

A  Paris  pint  is  48  cubical  Paris  inches*  ted  » 
pntty  oqptl  to  an  Jjj^J&^jpc^uaxt.  The  Bolflet 
contains  044,66  Paris  cubical  inches,  or  .980,96'  £ng* 
lift  cybMel  fccfcsc  The  l^men  Amphora  w*  a 
cubical  Roman  foot,  the  Conglus  wee  the  8th  part 
of  th*  Amphora,  toe^ttacia*  was  one  6th  of;  the 
Congius*  The  Medimeut  w**  equal  tot  Wo  Aa^pliOf 
ras,  that.*  about  i|f  legal  Engtih  bu&elfi  and  the 
Melius  was  the  third  part,  of  the  Amphora. >> 

Time  only  (hews  the  duration  or  mutation  of 
things,  a  year  being  the  ftandard  or  integer,  by  which 
fiich  continuance  or,  change  is  computed.  And  a  year 
is  that  (pace  of  time  in  which  the  fun  (appacentlv) 
cotnpleats,  its  revolution  from  any  one  point  In  the 
Ecliptick'  to  the  fame  point  again,,  which,  according 
to  modern  obfervations,  js  perfgrmed  in  305  days,  S 
lours,  jfi  minutes,  57  fecgncls,  £J  thirds,  Sec..  f*hit 
Afecond  being  the  leaft  rart  of  timr  that  can  he 
*  H  truly 
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truly  meafuredby  the  motion  of  any  mechanical  en- 
gine, 1  begin  the  following  table  with  seconds. 
60  Seconds  make  a  minute* 
60  Minutes,  an  hour* 
24  Hours,  a  day* 

365  Days,  5  hours,  48  minutes,    57  feconds 
make  one  Solar  year. 
But  the  common  year,  ufually  called  the  Julian 
Year,  confifts  of  365  days  6    hours,  and   is  di- 
vided into  12  Kalendar  months,  whofe  names  and 
number  of  days  is  the  fubieft  of  every  Almanack. 

If,  after  you  divide  the  year  or  our  Lord  by  4, 
o  remains;  that  year  is  called  Leap  Year,  and  con* 
lifts  of  366  days. 

A  Century  is  100  years ;  an  IndMion  among  the 
Romans,  a  revolution  of  15  years. 

Of  the  Motion  tfjbe  Hemxnly  Bodies, 
to  Seconds  make  a  minuter 
60  Minutes  or  about  69  EngUQuniles,  one  degree* 
§0  t)egrees,  one  fign. 

12  Signs  or  360  degrees,  one  revolution  of  die  whole 
Sphere.  * 

Some  other  things,  neeeflary  to  be  known  and  of 
tak  In  Arithmetic*  . 

Thereat*  ftveral  commodities  fold  by  thedoeen^ 
a  Table  of  which  follows,  viz. 

12  Particular  things  make  a  dozen. 

i2>Decen,  afinall  graft. 

1%  Small  graft,  bne  great  graft. 

Of  Paper  and  Parchment. 
24  Sheets  make  a  quire. 
20  Quires,  one  ream. 
10  Reams,  one  bale  of  paper. 
12  Skins  make  one  dozen. 
S  Dozen  make  one  roll  of  parchment* 
4  Inches  is  a  hand  in  meafuring  a  horfe. 
4000  Gemetrkal  paces  make  a  naaU*  tnd  5000 
fudi  paces  a  great  German  mile* 
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A  faggot  of  fteel  If  130  lb.  and  a  btntben  of  gad 
fteel  i£o  lb; 

"A  tun  or  fodder  of  lead  is  tyf  hundred  weight.  * 
lb.  makt  a  ftone  of glafc,  and  ja  fcaro  of  the  lame  isfof' 
ftonc.  jo  Hides  jot  fltms  make  a  dicker ;  and  29 
dickers  a  laft. 

Yarn  in  Scotland,  is  in  fome  places  reeled  on  a 
H»l  u  quarters,  and  in  other*  ej\  one  of  io  quarters, 
a  Spyndle  being  the  integer,  and  is  thus  divided!  viz. 
Wo  Threads  mate*  a<cuti* 

3  Cutis,  an  been 
6  tieers/ an  hafp. 

4  Hafps,  a  fpyndle, 

iV*/f ,  12  Sheaves  make  a  ftook,  arid  %  Rooks  a 
thrave  of  corn-  * 

.  ^  To  the  foregoing  Tables  it  trill  not  be  amHs  to 
give  a  brief  account  of  foch  -coins,  weights  and 
pieafurer  as  are  mentioned  in  the  Scriptures,  be- 
ing taken  from  die  index  of  a  large  bible  printed 
Anno  x  702,  and  compared  with  fjaofe  tiled  in  England 
by  the  BiOwp  of  Peterborough. 

The    Hebrew  Weights    compared  with  Tr*y 
Weight.  -  v  . 

4M+    p<v>.  gr. 
AGerah  is  equal  to,  *        -    o:    0:1041 

10  Gerahs  or  a  bekah,  #  014:  13J. 

2'Bekahsor  a(hekel,  «  0:9:3 

Soo  Shekels  or  meaab.  •        45  :  xa  :  12 

Not*,  A  Shekel  is  faid  to  be  tbeir  original  weight. 

Their  Coins  compared  -with  Engtijh  Coin. 

/.       s.       dJ\ 

The  Silver  Menab  weighs  60  ?  "       ...         * 

Shekels,  and  is  equal  tp,     J  7  •     I"-     f* 

A  Talent  of  filver  weighs  3007       „r*  .  ••  .  —x 
'fliekels,  and  is  equal  to,      J      ^57  :  IX  :  iof 

A  Talent  of  gold  is  equal  to,         5075  :  if  :     7^ 
The  Gold  dram.        -        •        *      1:0:4 

Roman 
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Soman  Mtney  empared  with  Englifi  Meitoy* 
A  Denarius  or  filter  peon/,  J  pence  3  hirtfei. 
Afles  of  copper,  -         «>         ?  faiths* 

Aforhinv       *       ■  •    •  ^  *   l£  fart*. 

Quadrant!,         •  -  •  |  #f  a  Mb.    > 

A  Mite..  .     <•  *  V       -Jofafkrth. 

TWr  tneafures    of  Capacity,   cpmp^d  wit$ 
Englijb  wfne  wafftr.e, 

.  gal.  pints*  Indies* 
A  Cotyla  meafures,  -  *■  p  :  fc|  :  3>°3? 
A  Log,  •  -  o  :  of  :     9,83 

£  Cab,        -  -  *    9  :  3    :  *°>45* , 

AHin,  ♦     '       t  %     i  :  %    ?     2,5    . 

An  Omety  .    .     •  -  Q  :  6     :     i,jf 

A  Seah,  *  ,  -  3:4:5 

AnEphah,  -  -7:4:1$ 

AChoiner.        v  .-        -75*5-5     5^5 

TWr   7<wg>   meafure  cmnparcd  with  Engfifk 
meafurc. 

jds.fett  iHch.part. 
An  hair's  breadth,        *         -        p:o:     o,p*o& 
A  Finger's  breach,        -        -     p  :  o  :     6,91* 
An  hand**  breadth*        .   *        r  P  :  P  «     3»64** 
4  Hand's  breadth  or  leaft  fpan,    '  p  :  o  1     7,296 

3  Hand's  breadth  or  longeifc  fpan,  0:0:  IQ>944 
%  Spans  tht  longeft  cubit,  o  ;  1  '•    9*683  *. 

4  Cubits,  a  fathom,  %  t  I  1     h$i* 
6  Cubits,  Ezekiel's  reed,  3:1:  U,g2* 
400  Cubits,  a  (tadfum,                $43  :  O  :'    Y£ 
IP  Stadiums,  a  mile,              .  343$  :  .0  :    .0.  : .  , 
3  Miles,  aparafang,                 7296  20:0 

Which  is  4  Englilh  mites  and  256. 

I  have  feen  (from  no  bad  authority)  their  coins, 
weights  and  meafures  ofherways  accounted  for,  as 
follows.  "  TKc 


Theeoaamon  fcekel  tf  filver  ?  ^  .  •  .  . 
.   wdgb^g  adrama/  $*•*•! 

The  King's  ftekel  4  **«*>  P  :     t  :  *t| 

The  Shekel  «f  the  Sanctuary  *dvam,  *  :  ax  6 
TbeamMBQQ  tajenj  wejjgbing    \    ft    ' 

6e*o  drams,  ^        J  1*7  :  I©  :    0; 

The  King's  talent  ooqp  drama,        a8i  :     51    #. 
TheTeleatoftlieTeayptesw}  **-..*.,*  4 

Oekeitofdo.       ^^*Tj  3T5  *    0  *    *         1 
A  Calming,  or  piece  of  fiJver,  o  ;    *  :    6  j 

TlxcomaionflKkelof  gok^aoVama,  ot|(;  « 
The  King's  fhekd  of  gold,  3  dram  1  :  *  *  * 
TfacShekeUf goldrf tifToopUs,  ?         . ■ 

4  drams,  5  " 

The  common  talent  of  gold,  3250  :  o  t  e 
The  king's  talent  of  gold,  3375  :     o  :    e> 

The  Talent  of  go  14  of  thcSantfuacy  4599  to:    0 

The  common  cobit  was  rf  foot. 

The  King's  cook  2 I  inches. 

TbeCcibtt  of  die  SanAuary  f  yard. 

Tfee  Geometrical  cubit  $  pads.    And  according  to 

this  cutit  it  fa  (bought  &<*&'«  ark  was  built. 
A  Sabbath  day*e  journey  was  600  paces. 
A  Legkm  k the  time  of  Romulus  confi&od  of  £904 

footmen  and  30©  horfomen.  • 

In  Julius  Cefer'a  tine  it  coufiftod  «f  50CO  feat  and 

900  horfemen.  *  * 

In  Auguftns  aad  Tiberius  <^Tat8b<tMM  h  OonfiAed  at 

6000  foot,  and  73©  horfensen. 
Hefych  fays,  a  legion  Was -6664* 
.    What  follows  (with  fefpeft  to  the  rado&bt)  of 
anient  fiimt  to  Sterling  money)  is  taken*  from  Prtr 
deaux's  old  and  new  TeAaaxftt  canceled,  which  may 
la  my  opinion,  be  depended  00  as  very  corree?  • 

The  Hebrews,  Babylonians,  Greeks  and  Romans 
reckoned  their  money  by  talent*;  and  of  thefe  talents 
they  had  fubdivifiona,  of  thek  Talents  too  Mteaa* 

and 


(  &  ) 

•M  their  mfaai  into  drachms.  The  Hebrews  hed^ 
bejtdes  ^hefe,  their  (hekels,  and  half  fltekels  dr  belt** 
and  the  Romans  tkeir  denarii,  which  laft  were  very 
ft4ar  k)f  the  feme  value  with  the  drachms  of  the 
Greeks*-  One  with  attention  may  come  to  know 
tfye  value  of  a»  Hebrew  talent  from  Exodus  xxxviik 
95.  96.  for  there  603550  peribns  being  taxed  at  an 
fcilf  (hskel  to  head,  they  tquft  have  paid  in  the  whole 
3£i  775  ihekels.;  and  that  fom  is  there  laid  to  amount 
to  100  talents  and .  1 775  Ihekels  over ;  if  therefore 
you  dedua  the  1 775  ihekels  from  the  number  301 775, 
and  divide  the  remainder,  viz  300000  by  1 00,  this 
will  {nfeve  each'  of  thole*  talents  to  contain  3000 
fljekels.-  Each  of  tjiefe  ihekels  weigb'd  about  3s.  Step, 
and  60  of  them,  /Ezekiel  (tells  us)  made  a  mina ; 
affd  therefore  50  of  theft  micas  made  a4alent.  As 
to  their  drachms,  it  appears  by  the  Gofpei  of  Su 
Matthew,  that  it  Wis  the  4th  part  of  a  fcekcl,  that 
h  9  pence  Ster.  Jofephus  tells  us  that  a  fhekel  con- 
tamed  4  Attic  drachms,  which  is  not  exa£Hy  to  be 
underftood  according  to  the  weight,  but  according  to 
the  valuation  in  the  currency  of  common  payments. 
The  Attic  drachm  was  not  fo  heavy  as  the  Hebrew 
drachm,  but  what  it  fell  (hort  of  the  Hebrew  drachm. 
In  weight  might  be  made  up  in  the  fincnefi,  and  its 
ready  currency  in  all  countries,  and  fo  might  be  made 
equivalent  in  common  efthnation  among  the  Jewes. 
Allowing  therefore  a  drachm  (as  well  JewUh  as  At~~ 
tk)  to  be  equivalent  to  o  pence  Ster,,  a  bekah  or 
halffhekci  will  be  is.  6  d. ;  a  mekel  3  s.  a  mina  9  U 
a  talent  450 1.  So  was  it  in  the  time  of  Mofes,  Ezekiel 
end  Jofephus  among  that  people :  for  he  tells  us  that 
"one  Hebrew  mina  contained  2~  litres  which  comes 
exactly  to  9  1.  Ster.  for  a  litre  being  the  lame  with 
a  Roman  libra,  contained  la  oz.  Troy  weight,  that 
Is  96  drachms,  and  therefore  %\  litras  mult  contain 
240  drachms,  whkh  being  citimated  at  9  pence  a 
•drachm,  according  to  the  Jewifli  valuation,  comes 
exactly  to  60  ihekels  or  9 1.  Ster. 

The 


The  Alexandrian  talent  contained  12000  Attic 
A*chms,  according  to  the  JewKh  valuatkro>  which  be* 
ing  idobo  opencesSter.  amount  t04Sol.Ster.  wnich 
is  the  fame  value  with  the  Mofak  talfat ;  but  it  amft 
he  ob&rved  that  tho'the  Alexandrian  talent  amount* 
cd  to  12006  Attic  drachms,  vet  they  themfelvee 
reckoned  it  but  at  6000  drachms,  becaufe  every 
Alexandrian  drachm  contain 'd  two  Attic  drachms, 
and  therefore  computing  the  Alexandrian  money  ac- 
cording to  the  Same  method  in  which  the  JewMh  h  , 
computed,  it  will  be  as  follows,  viz.  one  drachm 
of  Alexandria  will  be  1n  Engliih  money  cightecfr 
pence  *  one  (hekel  confirming  of  2  drachms  ofAlex* 
andria  or  4  of  Attica  will  be  3  a.;  one  mina  con* 
fitting  of  60  fhekels  will  be  9 1. ;  and  one  talent  coo* 
lifting  of  50  minas  vtfili  be  45 oh  whkh  is  the  talent 
of  Moles  and  Jofephus,  for  he  tells  us  that  an  Hebrew 
talent  conkain'd  100  Greek  or  Attic  minas;  fbrthefc 
50  minas  which  here  make  an  Alexandrian  talent 
would  be  loo  Attic  minas  in  the  like  method  of  va« 
Illation,  the  Alexandrian  talent  being  twice  as  much 
as  the  Attic  talent,  both  in  whole  and  all  its  parts, 
in  whatfoeyer  method  botbihall  be  eqtsaUy distributed. 

To  make  the  whole  of  this  matter  eeiier  to  the 
reader,  I  here  lay  it  dow©  before  him,  as  I  fad  it 
in  Pridcaux's  biftory. 

Hebrew  Monty* 

t.      i.    4. 
An  Hebrew  Elver  drachm  it,  o  t  o  :  9 

Two  Drachms  made  a  bekah,  or  halQ 

ihekel,  which  was  the  tribute  JF  '  .  w  .  4 
money  paid  by  every  Jew  to  thcr  otn* 
Temple.  .  ;.  j   . 

Twofilvcrbekahsmadeafhekcl  of^Q.     q  ;  %  .  0 
Sixty  filver  mekels  made  a  mina,  9:0:0 

Kifty  filverminas  made  a  tate&fe  450  «  o  :  e 

A  talent  of  gold,  ^oo  :  o  :  # 

4M* 


^ 


r 


t 


Jttit  fftoney  according  to  Mr.  Srertwood. 

I.  s.      d. 

A  Sftvfef  Attic  drachm  is,  0:0:? 

too  Sfver  drachms  made  a  mmaf  3  :     2  :  Q 

60  Such  Midas  made  a  filver  talent,     riff  :  10 ':  o  ' 
A  Talent  of  gold,  jooo  :     0:0 

Sabylonljh  Money  according  tp  Mr.  Brerev*ood< 

L       j.     d* 

jABabylonifli  talent  of  Giver  cob- T      .t«  ,  I(  .  d 

taming  ?ooo  Attic   drackm*,   3  } 

A  Babylonifli  gold  tateot.  3500  :    0  :  0 

jfcrfr  Jlfaptjr  according  U  Dr.  Bernard. 

/.  J.         4r- 

•ASitair  Attic  drachoi>  *  :  a  *  8). 

SooSuch  Drum  mad*  a  fiver  roroa,  5  :  $  :  9 

6oSo4ifiliaasniadc  a  Civet  taleatj  0*4  ;  5  :  o 

A  Taknt  ofr  gold*  9300  :  a  «  • 

'  Bkbyhmjb  Money  according  to  ftr.  Bernard \ 

'         L        j.   d. 
A  SnVeY  fcabyfoiah  talent,     ',  240  :  12  :  6 

ABabyloniih  talent  in  gold*  38501  :    0:0 


Atcxandridh  Money  4 


ASffveV  oVatchj»of  Alexandria  con- 
taining twcrAttic  drams, 
jA:Sgver'sirachfh  being  %  Alexand- 
rian drachms,     which  was  an 
Hebrew  &dtel>  # 

6d  3uc\i  drachms  made  a  filver  mina,  9  :  o  ;  o 
co  Such  Minas  made  »  Clver  talent,  450  ;  o  :  p 
A  Talent  ofjrold,    *  '         jaoo  ;  ©:  p 

Roman 
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*  Roman  Money) 

/•      $•    d. 
A  Denarius  or  Giver  penny  o  :  o  71 

96  Denarii  made  an  Italic  mina,  0 
which  was  the  fame  with  a  Roman  >      310:0 
libra,  b 

72  RomanLibrasmadcafihrer  talent*   216  :  o  :  # 

&«&  oj  want  a  fuller  account  of  the  Money  of  t/jo , 
jfntients  may  read  Bifbof  Cumberland  on  the  Jewi/b 
JMeafitres,  IV eights  and  Mwies;  or  Dr.  Bernard  df  ' 
Mtnfuris  &  fondmku*  emtifus. 


CHAP.E 

Of  Addition  i 

A  DOITION  is  that  Rule  by  w&kfa  Jcveral 
x\  numbers  or  quantities  are  collected  and  pot  to- 
gether; and  that  quantity  which  arife  or  rcfuit* 
from  thence  iscallcd  the  (urn  or  total  amount  of  theft 
quantities. 

Addition  is  orone  denomination,  or  Ieveral. 

Addition  of  one  denomination  %  when  the  mm* 
bersorfcveralquaiititiespventobeaddedareall  of 
one  names  that  is,  aU  pound*,  ells,  acres,  mile*, 
seet^  a0Cm 

In  this  cafe,  two  things  being  carefully  obferveoV 
the  work  will  he  eafily  performed. 

I.  The  numbers  to  be  added,  unify  be  placed  in 
Juch  order  under  one  another*  fit  matters  not  which 
isuppermoft,  the  grcattft  or  leaft)  that  units  may, 
ftand  under  units;  tens  under  tens;  hundreds  under 
fcitfdrcds;  thoufandt  under  thou&nds,  &c.  Then 
imdemcath  the  ioweft  rank  there  muft  alwayi  be  a 
t  line 


1 
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line  drawn  tefeparate  the  given  Humbert  from  their 
fiinu 

,  x£.  The.  second  thing  to  be  obferved,  it  the  due 
ceUecling  or  adding  together  each  row  of  figures  that 
{land  over  one  another  of  the  fame  value :  and  that 
fe jperferoied  by  the  following  Rule. 

RULE. 

Always  begin  your  addition  at  the  place  of  unit*, 
feddtag  together  all  the  figures  that  ftand  in  that  place 
or  column,  and  if  their  fum  be  under  ten,  fet  it  down 
'  below  tjie  line  in  its  own  place;  if  juft  ten  or  any 
number  of  tens;  fet  down  a  cypher;  but  if  above  ten  or 
any  number  of  tens,  fet  down  theexcefs,  and  carry  one 
for  every  ten  to  be  added  to  this  next  column  on  the  left* 
This  iectmd  column  with  what  you  carried  to  it  for  ' 
the  tens  in  the  row  of  units  being  added,  place  the 
excels  above  the  ten  or  tens  in  its  amount  under  the 
line  in  its  own  place,  and  carry  one  for  every  ten  (as 
before)  to  the  third  place  or  column,  of  hundreds,  and 
fo  proceed  in  the  fame  manner  to  each  place  or  row 
till  all  is  done;  remembering  always  to  fet  down  what 
the  laft  column  amounts  to,  whatever  it  is,  becaufe 
you  have  no  place  more  to  carry  the  tens  to.  The 
fum  arifing  from  thole  additions  will  be  the  total  a* 
mount  required-  « 

From  what  is  here  laid  down,  t  fuppofe  my  reader 
will  very  fbon  understand  the  manner  of  performing 
the  Work  of  AtWhion ;  and  the  reafon  of  the  worn 
appears  very  widest  from  this  undeniable  muxhnl 
xh.  That  the  whole  is,  equal  to  all  its  parts,  And 
the  method  of  letting  dowfe  the  total,  may  eaBy  be 
accounted  for  from  the  nature  of  Numeration,  which 
^explains  the  different  value  of  places,  as  ifcey  proceed 
•from  die  right  to  the  left  hand :  For  as  9  Is  die 
greateft  finiple  ctraracler,  ot  figure ;  fo  every  number 
exceeding^  being  compound,  imiftTeqim-e-more plat- 
es than  on*to  exprefi  it.  Thus  the  number  10  tan 
no  other  ways  be  txprdTed  in  figures  tut  by  removing 

the 


tiie  Sgure  i  into  the  place  of  ten*,  which  it  done  by 
Applying  the  units  place  with  a  cypher:  and  at  it  is 
the  fame  with  sway  other  column  (ten  being  ftjll  the4 
proportion  of  increafe)  confequently,  when  the  few 
of  any  column  amounts  to  ro,  or  more,  (as  before 
mentioned)  the  units  exceeding,  if  there  be  any,  or  a 
cypher,  if  none,  mud  be  fe*  under  fuch  column*  and 
the  ten,  or  tens  of  the  amount,  carry'd  on  as  fo  many 
units,  to  the  next  column  on  the  left. 

The  following  examples  will  make  all  plain,  fup* 
fofe  you  was  defined  to  add  960  feet,  58  feet,  and 
31  feet  together,  they  would  be  fet  down  one  under 
the  other  as  follows, 

feet.  feet. 

O960  C    31 

Thus,>  5$  or  thus,  2  58 

»        S  a*  C96° 

The  numbers  being  placed  as  above,  draw  a  lino 
tinder  them,  and  begin  at  the  loweft  figure  on  the 
right  hand,  being  the  place  of  units,  faying  1  and  8 
is  fy  which  put  direclly  under  tie  line,  and  juft  below 
its  own  rank,  viz*  under  1  and  8  and  p ;  and  then  go* 
ing  to  the  next  column  towards  the  left  hand,    fey, 

3  and  5  is  8,  and  6  is  14 ;  that  is  4  over  tefe,   which 

4  fet  down  alio  under  its  own  proper  column,  viz. 
under  3  and  $  and  6  $  then  carry  and  add  one  for 
your  ten  to  the  laft  row  9,  and  the  amount  is  i$ 
which  you  muft  place  down  in  order  under  9,  as  you 
have  no  other  row  to  carry  1  tovfor  your  ten  m  the 
amount  of  that  column ;  and  lb  the^  numbers  are  ad* 
ded  together,  and  they  make  I049,  that  is  one  thp* 
iand  and  forty  nine  fet  in  all. ,  SeetheVorfc,  ' 


a. » 


960 


Sum     X  o  4  9         Sunt  1049  Feet  in  al}« 


IT" 


(  H  ) 

What  numbers  added  twpdier,  will  arommt  to 
eleven  million*  eleven  thou&od,  eleven  hundred  and 
eleven,  and  faowiwill  the  turn  be  written  and  e*prc£> 
led* 
liooooqp  Eleven  mfllioo,   ^ 

Iiooo  Eleven  thiou^.C^.^^  •    j 
lioo  Eleven  bondrod.  ^^W™* 
II  Eleven.  J 


11012m  Sum,     So  written,  and  exprefled  thov 
Eleven  million,  twelve  tboufand,  one  hundred  aqip 

t^ve».  '., 

What  numbers  added  together,  will  make  the 
fum  (even  hundred  and  fifty  fix  thoqfknd,  four  bun* 
dred  and  ninety  three  ? 

7QQOQ9  Seven  hundred  thpufand^ 
5POOO  Fifty  tbon&nd. 
60OQwSSx  tuqufend* 
400  Four  hundred* 
$o  Ninety. 
*  Tbiee 


Sum,   75649^ 

* 

Elfo 

founds. 

874f 

47*9* 

37* 

8457 

3546 

47* 

84       ' 

67 

3»7 

8 

51 

Sura.  56707  J. 

Sum.  121 32  EUf. 

Here  fellow  feme  familiar  examples,  (hewing  the 
mature  and  ufe  of  this  rule,  viz. 

Queft.  1.    Front  Edinburgh  to  Mnflelbwgh  are  4 

miles;  from  thence  to  Haddington  8}   whence  to 

Dumbar  8  ;  thence  to  Old  Cambua  8 ;    thence  to 

Berwick.  12;  tlence  to  CJyuicton  19?    thence  to 

^  Newcaftle 


(    V    > 

Kewcaftte  3f ;  and  from  thence  to  YaA  6s  mi!** 
how  many  mttes  art  dm*  between  Yffkaad  fidio* 

burgh?  JW?/<m. 

4 

I? 

M 

61    »  . 

Anfwer,  i$i  Wile*. 
Queft.  2.  How  many  dajfli  axe  there  in  the  I? 
calender  months,  or  a  year? 

*       £Ur#. 

January  bath*  31 

•  February*        28 

M*rd>,  3t 

April,  3* 

M*7,  3*           • 

June,  ,3a 

July,  3* 

Auguft,  3a 

September,  3* 

Oaober,  3a 

November,  30    a 

December,  .31                    ^ 

Sum.    365  Days. 
Qyejt  3.    4  gentleman  Jiath  6  fttaants,  A,  %  t, 
D,  £?  and  F,  whole  farms  contain  thefe  acres  &U 
lowing,  "via.  Acrts. 

A.  476 

B.  jo. 

E.     8 
_F.  4*2 
What  acres  in  att*  1286  Anfoer. 

.    Qpeft.  4 


;  <Joeft«  s4-  What  number  is  that  from  which  ST 
youGibtracl  197,  the  remainder  will  be  574? 

574 

77!  Nfamber  Jbugbt. 

Quell.  y.   A  former  Jells  47  bolls  of  wheat,  97 
foils  of  peafe,  187  bolls  of  barley,  and  57  bolls  of 
•ats;  what  bollswill  the  federal  quantities  amount  to  i 
47 

X87  ,*, 

57 
Anfwer.  388  Bolls.    , 

fjjueft.  6.    A  merchant  buys  6  peccs  of  cloth, 
each  meafuring  as  follows,  vo. 
JV*.  £///. 

1—45 

3 i-^-  9 

3    >  ** 

$'  5- 27 

Anfwer,  in  Ells. 

Queft.7.    In587l-Ster.whatl.SpoU? 
5«7 
587 
587 

7044  I.  Scots. 
This  htfce&me,  as  if  587  had  been  multiplied  by  1*. 

Queft.  8 


(    3*   > 

Queft.  8.  la  678  guineas  what  $.*$**;       * 
678 

678  ^  *       .  - 

678 

14238  %i  Ser. 
This  V  the  fame,  as  if  678  had  been  multiplied  by  21, 

Queft.  9.    In  $742  1.  what  merles  ? 

Add  the  one  half  of  the  pounds  to  tbemJelyes* 
and  thefiunkmerks.  / 

674*    •      •  .•        .     ■ 

■I,,  i.  •  .  ^       t 

10113  Merka. 

Qoeft.,10.    In  5B8  mcrks  Stcr.  what  merks  Scots, 
~   588 
588 
588 

7058  Merks  Scots. 
This  is  the  time  aa  if  yon  had  multiplied  theroerkt 
gter.^jr  ia. 

Queft.  in    In  J47  merksSter.  what  1.  Scots, 
547 
547 

547  ' 

547 

2188  ■-  •-  ' 

**.-..!.       43761.feots.    m 
This  is  the  fame  ju  ifyoo  had  muldplied  the  merkl 
Stcr.  by  8. 

<    Qyeft.  X2.  Suppofe4784gumcMlayomoneconiefr 

rf 
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cfja  square  t*b)ef  |8S  on  another,  779  mi  a*o- 
thcr  and  £4  on  the  4th  comer  »  what  funv  will  they 
Wite  tf  gathered  together  ? 

588 
779 

■' >    '  "  Jll 

Sum  6235  Guineasi 

*  Thereafon  for  carrying  the  tens  from  Cjne  row  or 
degree  of  figures  to  the  next  (uperier  degree*  will  ap- 
pear from  the  following  method  of  adding  the  nun** 
bers  of  the  kft  example. 

i    .  4784 

588 

84 

Sum  of  the  row  of  units   r"  "  *S  . 

Sum  of  the  row  of  tens  '  —31 

Sam  oflfae  row  of  hundreds  -19 

4  Thousand  prou^bt  down  n  ■  4 

6*35 

'  Addition  of1  fcveral  denominations  is,  when  the 
feveral  lines  confift  of  divers  names,  as  pound*?,  (hil- 
lings, and  pence  ;  or  bollt,  firlots,  and  pecks,  &c 
And  what  bath  been  obferved  as  to  carrying  the  tens 
(the  proportion  of  increase)  from  one  column  to  a- 
nother  in  integers  may  be  applied  to  the  numbers  of 
etifiercnt  denominations. 

RULE. 
Having  placed  all  numbers  that  aw  of  one  deno- 
mination exacUy  under  each  other,  that  is  (in  money) 
pounds  under  pounds,  (hillings  under  (hillings,  pence 
under  pence,  &c«  oMerving  the  like  in  weights  and 

mcafures, 


i 
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stfeafifflssv  &t.  according  to  their  JeWal  denominate 
ens.  Always  begw  with  thcfe  figures  of  the  leaft 
denomination,  and  add  them  together  into  onefum* 
thai  coofider  how  many  of  the  next  fuperior  denomi-* 
nation  are  contained  in  that  &ra,  for  fi>  many  units 
*  you  muft  carry  to  the  (aid  nest  fiiperiour  denomina- 
tion,  to  be  added  to  thcfe  figure*  that  ftand  there  ; 
and  if  any  thing  remains  over  or  above  thcfe  units  fo 
carried,  that  overplus  muft  be  let  down  under  its  own 
denomination  :  And  fo  proceed  from  one  denomina- 
tion to  another  until  alt  be  finimed. 

At/;.  In  all  additions,  whether  of  money,  weight, 
or  meafure,  3cc  that  denomination  towards  the  left 
hand  (which  is  the  firfl  hi  fettiug  down,  but  laft  in 
mailing  up,)  muft  be  added  as  (urns  of  one  denomina- 
tion, tor  every  10  carrying  i  to  the  next  row :  but 
if  it  can  be  brought  to  a  heigher  name  than  what's 
propofed  in  the  example  given,  you  may  do  it  by 
the  foregoing  rule* 

This  and  the  former  rule  extends  to  all  the  cafes 
that  can  fell  out  in  Addition. 

Nate.  That  in  fating  down  funis  care  muftbe  taken, 
that  you  do  not  letdown  more,  or  fo  much  in  the 
place  of  a  lefler  denomination  than  makes  one  of  the 
next  greater:  for  it  would  be  abfiird  to  write  down 
1.  *7  :  25  :  17  fo*  *•  a8  :  6  :  5*  Or,  17  ells  3 
frs.  5  nails  for  18  ells  1  nail. 

The  following  examples  will  make  all  plain. 


/. 

/. 

d. 

I  borrowed,   45  : 

17  : 

7 

More,— —27  : 

18  : 

8 

More,..      ,7  : 

V* 

10 

Mortv— —  9  : 

15  •' 

5 

Sum  total,    1.  90  .• 

16  : 

6 

I  here  began  with  the  pence  being  the  finalleft  de- 
nomination towards  the  right  hand  (as  in  all  addid- 
'  ons  we  muft!  whether  of  money,  weight,  or  meafure) 
and  bid  5  and  10  is  15,  and  8  is  23,  and  7  »  3° 
fence,  which  was  3  t.  6  pence.  Wherefore  I  fet  down 
^     '        '       ~     '       p    /  the 


m 
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the  &$ence  under  its  own  rank,  and  carryed  2  for  the  > 
two  (hillings  to  tht  rank  of  (hilling*,  dying,  %  that  I 
carried  and  §  K  1  (for  the  tens  of  the  (hillings  are  o- 
mitred  till  yon  come  to  the  top)  7  and  4  ts  II>   and 
$  is  19,  and  7  is  26  j  then  I  came  downwards  wig» 
the  tens,  laying,  26  and  10  is  36,  and  10  is  46,  and  ' 
10  is  56  (hillings,  which  was  2 1.   16  $.     I  fet  down 
the  16  under  the  place  of  (hillings,  and  carry  the  a  1. 
to  the  pounds,  laying,  2  and  9  £11,  and  71s  18,  and  . 
7  is  25,  and  5  is  30;  I  let  down  o,  and  carried  3  for 
the  3  teQs,  faying,  3  and  2  is  jr,  and  4  is  9,   which  I 
fct  down,  and  found  the  whole  iutn  amounted  to  oa  I . 
16  s.  6d.  ' 

In  calling  up  all  other  fums  of  money  (if  they  con*  .. 
fid  of  I.  s.  d.  and  qrs.  for  every  4  of  the  farthings  you 
muft  carry  1  to  the  pence,  for  every  12  of  the  pence 
you  muft  carry  f  to  the  (hillings,  and  for  every  20 
of  the  (hillings  you  muft  carry  1  to  the  pounds ;  and 
the  pounds  (as  was  faid  before)  muft  be  caft  up  as  fums 
of  one  denomination. 

*.     /.    p.    L      t 
v    A  farmer  fold  of  Wheat,  27:3:1:*- 
Barley,  19  :  o  :  2  :  I       • 
Peafe,     47  r  3  :  3  :  3      ; 
Oats,      79  :  2  :'  1  :,  3 
Rye.        8  :  t  -:  3  :  2 

Sold  in  all.  183  ;  ©  :  o  :  3  - 

Here  for  every  4  of  the*4ippies  I  carried  x  to  the 

pecks,  for  evctfy  4  of  the  pecks  I  carried  1  to  the 

firlots,  and  for  every  4  of  the  iirfots,  I  carried  1  to  the 

bolls,  and  added  them  up  as  (urns  of  one  denomination. 

A  col  lector  of  excife  receiver, 

7.         /.     A 

AtDundee,    1724  :  14  :  7 

.Perth,       -975  :     6  :  8 

Forfar,       1984  :  19  :  9 

Montrofe,    975  :  jo  :  2 

;     Aberdeen.  847  ;  ,10  :  3 

Total.  1*  6508  :     7:5 

Paid 


(    43*7 

Paid    For  brandy,  right  groats,             2  :  •  8 

*  For  onions,  feven  farthings,          q  ;  i| 

For  wine,  feventeen  pence,           1  i  5 

For  beer)  fourteen  peace,              1  :  2 

For  veal,  eleven  groats,             3:  8 
Forale,  two  greets  and  two  pence,  o  :  10 

For  tobacco,  two  and  twenty  pence,  1  :  10 

For  bread;  three, halfpence.          o  :  .i| 


Sum,  ii  :  iaj 

From  this/nd  the  two  following  examples  year 
may  fee  that  ibmetitnes  (urns  are  expreJTed  one  way, 
and  let  down  another* 

V.       /.      A" 
Laid  out  for  coals,  thirty  fix  (hillings,    1  :  16  :  o 

For  doth,  fifty  fevcn  ihiUiogfc 2  :  17  :  o 

For  meal,  forty  eight  pence,  ■  t.,  ■  o  :  4:0 
For  malt,  thirty  nine  pence,  ■  ■  ■  o  :  3:3 
For  a  calf)  fifty  two  pence.  o  :     4:4 


Sum,  1.  5  :     4:7 

/.  J.     1/. 

Lent,  A  guinea,         i            1  :  1:0 

*              A  crown,                 •.     O  :  5  : '  o 

A  half  crown  ■  ■           'O  :  2  :  6 

Amcrk,  »o  :  13  :  4 

A  moidorc, -i  :  7:0 

A  French  piftole,  — —  o  :  17:6 

Total  fins,  1.  4  :     6  :  4 

But  when  fome  of  thefe  fums  are  to  (land  alone, 
and  not  in  order  of  pounds,  (hillings,  and  pence ; 
as  in  a  letter,  fcc,  'tis  better  •  to  fet  them  down,  as 
fpoken:  As  i$  pence,  47  [hillings,  &fc  rather' than 
X  s.   3d.  or  2l.   7s.  \  '• 

N*tt< 


(  44    J 

Note,  If  your  fums  to  be  added  are  very  large* 
when  you  come  to  carry  from  the  pence  to  the  {hil- 
lings, call  up  the  units  rank  of  the  (hillings  as  font 
of  one  denomination,  for  every  ten  carrying  one  to 
the  tens  of  (hillings,  and  reckoning  them  asfo  many 
ones;  if  when  you  come  to  the  top,  their  film  is  odd, 
fet  down  the  odd  one  in  the  ten's  place  of  (hillings, 
halve  the  reft  and  they  am  pounds  to  be  carried  to  the> 
lame  name,  as  in  this  example. 

/. 

Bought,  A  cow  at            ■   ■  37 
\A  hbrfe,   49 


A  laddie  and  bridle,  1 
A  mare, 
A  foal, 


-37 

•  9 

-  12 

•  45 

-  19 
Five  bolls  of  meal/ 33 
Four  (lone  of  iron,  o 
Twelve  lambs,— TO 
Three  bolls  of  peafe,t8 
Four  (lone  of  wool.  35 


Four  (heep, 
An  ox,  «— ■ 
An  aft, 


s. 

M 

'3 

41 
15 

M 
16 

18 

1* 

13 
M 
16 

13 
il 


d. 

8 

7 
a 
8 

7 

g 

7 
S 
6 

8 


Total,  L  339  :    9  :  10 

Here  I  have  8a  pence,  that  is  6s.  10  d.  I  fet  dowsi 
the  odd  10  pence,  and  to  the  units  place  of  the  (hi!* 
lings  I  carry  the  6  (hillings,  and  the  turn  from  top  to 
bottom  is  59 ;  I  fet  down  the  9,  and  to  the  ten's  place* 
of  s.  I  carry  r,  they  amount  to  18  tens,  the  half  of 
thofe  (being  9  I.  )  I  carry  to  the  pounds,  and  adding 
as  before,  find  the  total  amount  is  1. 3  39  : 9  :  10. 

A  gentleman  lets  out  to  a  farmer  9  acres  of  infield 
land  at1.  13:17:  7  per  acre,  and  c  acres  of  outfield 
at  1. 6  :  18  :  9  Scots  money  yer  acre*  what  rent 
did  the  whole  draw  ? 

A 


C  4f 


I 

*3 

n 

n 

*3 
»3 
»3 

6 
6 
6 


l. 

»7 

,«7 

17 

*7 

17 

:  »7 

17 

:  »7 

!  17 

18 

18 

18 


V. 

7 

1  7 
1  7 
•  7 
:  7 
»  7 
s  7 
s  7 
»  7 

9 

'■  9 
•■  9 
■  9 


Total  rent,  1. 15^  tntt 

Whatcoft  3a  dUofploth  at  171.7a.  perell? 

17 
17 
17 
17 
17 
17 
»7 
17 


J.  7  :  o  :  8  Price  of*  elk, 
7:0:8 
7:0:8 
7:o:8 

1.  38  :  2  :  8  Price  of  33  ells. 

In  the  fcregoing  example,    tho'   there  vme  Wt 

pounds  in  the  price  of  the  integer,    the  (hillings  are 

'  added  up  as  before,  and  the  pounds  tbey  contain'd 

fat 
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fet  down  <*  their  left  band.    In  the  Cud  example  the 
price  of  8  ells  ii  firft  found,  and  if  4  times  8  is  32, 
hh  plain  that  4  times  the  price  of  9  ells  is  the  value  rf 
32  ells. 
What  coft  1 7  ails  at  1©  1.  9  d.  per  ell? 

s.     d. 

19  :  9 

19  :  9 

19  :  9 

*?  ;  9 

3  5  19  :  o  Price  of  4  ellsJ 
3  :  19  :  o 
3  :  19  :  o 
3  :  19  :  o 
*a  :  9 

1     ■III..     1    .,»«  • 

1. 16  :  15  :  9  Price  of  1 7  el  Is. 

What  coil:  13  bolls  meal  at  7  h  x6  s.  5  d,  pel* 
boll? 

/.  /.  i. 
7  :  16  :  S 
7  m6  :  5 
7  :  16  :  $ 
7  :  16  :  5 
?  :  16  :  5 
7  :  16  >  c 

4kz  iSi  6<Prfceof6bolif, 
46  :  18  :  6 
16  :  c 


I.94  .•  13  .•  5  Price  of  1 3  bolls. 
Harhat  coil  27  bolls  of  barley  at  61.  18  $•  8d. 


(    47    ) 


/. 

t. 

i. 

6* 

18 

t  8 

> 

6  ; 

■  18 

.•  8 

6  .• 

18 

.•  8 

6  t 

18 

.•  8 

6  t 

18 

.•8 

6  : 

18 

.•8 

, 

6  : 

18  . 

r  8 

6  : 

18  , 

■  8 

6  .• 

18  .< 

8 

62  .• 

63  t 

8  .• 
8  .• 

0  Price 
'  0 

of9bol]^ 

62  t 

8  : 

0, 

1. 187  ••    4  f  ©  Pticcof aj/feolli. 

I  bought  19  pieces  of  dotb>  each  14  t*ls  x  qrs. 
I ±  nail;  how  much  was ia  alii  < 


*//f, 

frs. 

rtalls. 

'4  : 

3  : 

if 

M    5 

3  : 

if 

>4  : 

3  : 

if 

»4  : 

5  : 

if 

»4  : 

3  : 

1; 

14  : 

?  : 

if 

89  :  o  :  1    In6pitces. 

89  ;  o  :  1 

89  :  o  :  i 

M  :  3  :  i# 


Slls  28a  :   o  :   •!   In f 9 pieces.* 

Here  for  every  4  nails  I  carried  I  to  the  quarters* '. 

*!£  1  Fu V?y  4  <iuartcr8  *  carricd  »  to  the  ells,    and 
added  them  as  fums  of  one  denomination* 

I 


(.-*»•> 


14*/ 

1  hougta  5  boefheads  of  fugarcach  J  cw.  3  ^rs« 

c.w.qrs.  #• 
7  :  3  i  *7 
7  :  3  *  *7 
7  :  3  s  17 
7  :  3  *  *7 
7  "  3  *  *7 

1  ■     u  ■  ii  m    \   * 

,  C.w.  39  r  2  :    f  in  all* . 

I  bought  1 7  hoglheads  af  tobacco  for  43  1.  17  u 
£d.  per  fchd.a*d  fold  the  whole  fa  u  to  gain  7  1* 
14  s.  8  d.  per  hhd.  tWeach  hhd.  coft  3 1,  lis. 
2d.  cuftom and  charges }  what  didl  fell  the  whole 
for. 


43  : 
1  : 

3  s 

55  : 
55  : 
55  : 
55  : 

17  :   9  Prime  coft  of  1  hhd. 

14  1   ft  Propofedgainon  ihhd. 

11  :   2  Cuftom  aad  charges  on  1  bhd- 

3   :    7Priotatw^icl)ihhd.maybclbId. 

3:7. 

3:7 

3:7 

330   : 
320  : 
320    : 
320  ; 
55   : 

14  :   4  At  which  4  hhds.  may  be  fold. 
14  :   4 
M  :    4 

14  r:4 
3:7 

!•  938   :     o  %    11  At  which  17  fchdVmay  be  Ibid. 

I  bought  40  tim  of  win*  for  589 1.    14 s.  7d. 

loading  and  unloading  ftood  me  9  1.  6  s«  id.  1  qr. 

.  the  charge  of  a  cellar  7 1*  13  s.  3  d.  cuftom  13  h-6s. 

3d.  howihaUI  feU  the  whole  to  gain  j8  J.  1  t.  &<U 

/• 


5*9  V  M  »•    7 
9:6:1st 

7  Mf  «     5 
IJ  :    6  r     5 

18:     I!     8 

1.  638  :    9  :  10  :  i  tl&g  require*.' 

I  laid  out  for  a  hat,         1.   o  :  16  :  1  :  \\ 
<  For  gloves,  ■  1  ■■■  ■■.■   *      o  :     I  :  2  :  o    ~ 
Furl  yards  of  cloth,        6  :  17  :  6  ;  o  * 
.     For  17  yards  of  line*,       1  :    6.  :  5  :  2f      . 
Fori7yardsofcambrkk,li  :  17  :  9  :  o 
For  brandy,  9  :    ©  :  o  ;  o    • 

•      *  ■  ' ' 
Total*  1.  29  :  18  tit  :  3f 

The  proof  of  attack  of  oats  i*  2  bolls,  7  pecks,  3 
lippiet ;  what's  the  ftock  whan  k'»  eqaal  to  24  tunta 
the  proof? 

*-■/.  p.  L 
3:1:3:3 
a  :  I  :  }  2  3 
ft  :  I  :  3  j  3 
2:1:3:3 
1  \  t  i  %  \  \ 
.2:1:3:3 


14  : 

3  s 

2 

:  2 

»4  1 

1  • 

2 

:  2 

14  * 

3  : 

2 

:  2 

UJ 

3    8 

2 

:  2 

Stock,  59  :  2  i  2  :  0         . 

A  merchant  looking  over  Iiis  (bop  book  finds  that 
A,  owes  him  1.  45  :  x6  s  8,  B,  127  :  if  .'  7* 
C,  1.  97  ;  ll  ;  5,  Dj.1.5*  :  13  :  8,  B.!.4x  i  19  :  5, 

.  0  *% 


F,-l.  7  :  *4  •'  3 


i  «fl*t  <M  th«y 

«ow< 

/. 

j> 

</. 

A, 

74** 

16  • 

'  8- 

B, 

137  • 

1$  ' 

'  7 

c, 

97  ? 

18  ; 

'  5 

D, 

«6  s 

M  i 

1  8 

E, 

«t  r 

19  < 

!"3 

.  F, 

7  » 

M  i 

t  2 

1 


tf 


Aflfvrcr,  1.367  i  17  :•$ 
The  tettrtBftof  a  certain  fern  ibriy^r  at  5  1.  pOr 
cent,  per  annum  fe  1.  7$  :  14 1  7,  \rnat  Utes  the  lum 
laid  0*,  when  ad  tiftrife  the  fettteft  at  that  rate  is 
e«al  to  the  laid  principal  fcni  f 
/.     -5.     A 

JS  :  f  4  T  .7 

T9  *  14 . :  7 
75  M4  J   7 


7f  « 

I4t 

* 

IS  s 

14* 

T 

378  : 

ia  : 

11 

378  : 

ia  : 

11 

378  : 

12  : 

11 

378: 

12  : 

11 

1. 151 4  ;  ti  4    8  Prfcipal  fan*. 
Bought  10  matts  of  lint  each  7  itanc  si  lb.   7  02. 
Jiow  much  was  in  all,    reckoning  14  M*.  to 'the  (tone 
and  16  oz.-to  the  lb. 

ft.    lb.     0* 
7  :  n  :  7 
7  :  II  :  7 
*       7  :  11  :  ? 

7  :  II  :  7  " 

7  ?  II  ?  7         -   -      . 
39  :  01  «  3  In  9  matt* 
^9  t  of  M 
78  :    2  :  6  In  10  matts. 

A  gentkjsim 


t    y»    ) 

A  ftttknan  Jets  *m  to  each  of  8  tenaenu  1 7 
acres  3  itocdi  14^11*  11  eik,  bow  natch  wa«  in  all  ? 
*  r.  /,  <r. 
17. ?  5 ,f  *4  :  11 
17  ?  a  •  14  s  *« 
17  :  3  :  14  *  11 
17  :  3  :  14  :  II 


71  :  I  :  17  :     8 
71  :  I  :  17  :    t 


14*  t  2  :  34  t  id  Itttlt 
I  bought  7  pieces  of  filvcr,'  3  of  which  weighed 

each  7  tb.  5  02.  1)  pennyweight^    and  etch  of  the 

*eft  weighed  4  lb*  11  ©a.  17  penny  weights  14  grata*; 

what  did  the  whole  weigh  ? 

Hare  ftr  evdry  Mgnbi  cany  1  loth©  p*  wis. 

tar  every  96  p.  wts»  carry  1  to  the  oz.  and  for  every 

i*oai»GUvy  1 t»  the  1*. 


#•    #z.   /w. 

r 

4  :  II':  17  : 

.14 

4  1  fi.  ?  17.: 

J4 

4  1  n.  s  17  : 

»4 

4  J  M:  J  17  V 

*4 

7  :     5- :  13 

7  :     5 . «  13 

7  *     5  :  13. 

Jb«  43  :v   4  :    9  :    8  In  all.    . 
What  wilt  be  the  length  of  4  trees  when  each 
ateafures  17  yards  2  feet  5  inches?  '  . 

yds.  f.  in. 
17  t  2  :  5 
17  :  2  :  5 
17  *  a  •  5 
17  '  3  :  S 


Yds.  71  :  o  ?  8  Total  length. 

I  bought 


-    I  tough t  5  ankers  of  brandy,   each  containing  19 
pints  1  Chopin  .5  pUa,  how  much  was  in  all? 
*   Here  for  every  8  gills  carry  1  to  the  chopihs,  and 
for  every  3  ehopins  carry  1  to  dteptats. 

/•     eh    g, 

19  .•  1  .•  5-    • 

i»  *  1  ••  5 

*9  ••  1  .•  * 

19  :  t  :  § 

19  -•  I  v  § 

Pints.  99  ••  9  ••  1  In  ail. 

What  period  of  time  will  7  times  14  years  174 
days  16  hdurs  18  mmntes  make  at  365  days  to  the 
year? 

Here,  for  every  $0  of  the  minute*  carry  1  to  the 
Itauift  for  every  34  of  the  hours  carry  I  to  the  day*, 
and  for  evety  365  days  carry  1  to  the  years.    ^ 

,y,    ,  a.  .  h*    •  &t4 

14  :  174  :  16  :  18  . 

14  :  174  :  j6  :  18  . 

14  :  174  :  16  :  18 

14  :  174  :  16  :  18  x 

14  t  174  :  16  :  18 

14  :  174  :  16  :  18 

14  :  174  :  16  .•  18 

ytaxs.  ioit  137  ?  iVj   6  tpcioi rc<juire4. 


Ibbqtfit 


(  si  ) 

Ibotight  i4bundl«ioftca,'«ach«aotaflliBg  |  lb. 
7  oa.  9  drops  ;  how  much  was  in  all  ? 

Here,  for  every  16  of  the  drops  carry  x  to  the 
ounces,  and  for  every  16  of  the  ounces  carry  1  to 
Jhelb.  •        .    * 

lb      ox.    dps. 
5:759 
5:7*9       ' 
5:7:9- 

5:7:9 
5:7:9 
5:7:9 
5:7:9 


3| 

:   4 

:   15  In7bnn<H«. 

38 

:    4 

:  »* 

lb,  76 

:   9 

:    .14 

la  14  bundles. 

I  bought  4  quantity* 

of  battles  each  7 

doe.,  and  9 ; 

how 

many 

were  in  all  I 

*• 

Joz, 

far* 

7 

:   xo 

:   9 

7 

:    10 

:  9 

7 

:   10 

:  9 

7 

:   xo 

:   9 

grofi  to 


3* 


7  :  0  In  ail. 


If  a  (hip  under  fail  runs  c  leagues  a  miles  973  yards 
in  an  h#ar,  how  far  will  (he  fall  in  a  natural  day*   • 

Here,  for  every  1760  yards  carry  one  to  tbejpilcs| 
and  for  every  3  tmleacarfy  x  to  the  leguas* 


>, 


\.' 


A.  he.  j«5r, 
5  -2-97* 
5  ••  s  /  9*1 

j»  /  *  .*  9?* 

5  •  2  ••  »n 
5  .*  a  .•  972    . 
5  ••  2  .•  972 


i 


35 

:  o 

.•  5§2  Sailed  in  6  lours. 

35 

.•  o 

••552 

35 

.•  o 

••  552 

35 

.•  o 

••  552 

140  :  1  :  448  Sailed  in  24  hours,  or  t  day. 

* 

Proofs  of  the  Work  of  ADDITION. 
'    Addition  can  be  prov'd  3  different  ways. 

I.  The  proof  of  this  rule  is  ufually  by  a  fecond  ad* 
ifeioft^  without  the  top  line ;    which  fccond  fan,  if, 
when  added  to  the  uppermoft  Kne^  it  makes  the  finfe 
•  &    total,  the  work  is  fuppofed  fight. 

H.  Begin  «t  the  top  and  call  it  downwards,  in 
die  fame  manner  as  yoo  did  upwards;  and  if  that 
total  agree  exactly  with  the  firft.  total,  the  work  is 
right;  otherwifc  they  malt  be  caft' upwards  and 
downwards  till  they  correspond. 

HI.  Caft  ont  the  nines  out  of  every  item  or  line, 
place  the  remainders  on  the  right  hand  of  their  refpec* 
tire  lines ;  caft  ont  alfo  the  nines  out  of  the  total 
fum  and  place  the  everpbjs  on  its  right  band*  if  then 
fbitlaft  remainder  agrees  with  tho  wemto  when  the 
nines  arc  caft  ont  of  the  fcrraer  remainders^  the  wojc 
t*  fupooied  right* 

I  do  not  much  approve  of  this  method,  for  if  a 
l^urcin  thetotaHhallbetranfpos'd  (as  I  have  very 
often  feen)  the  remainder  over  the  nines  will  ftiil  be 
the  fame,  tho*  at  the  lame  time,  by  tranfpofing  that 
figure  the  work  is  grofly  falfc. 

Iowa 


(  »  > 

lotftf  kufotdj  &at  when  any  ari&metkll  opmti- 
+*>is  performed  witn  attention,  that  very  attention  i$ 
at  preoption  tfcat  die  Work  it  right,  and  that  pre- 
Jbmpdftti  is  brightened  to  a  very  great  degree  of  pro- 
bability* if  the  proof  fcy  caftig  out  the  trfocs  fas- 
*t*dt«  And  thm  far  only  thb  method  is  to  b*  de* 
ftftfed  oft. 

tthfc  fbltdwing  example  k  proved  all  the  3  ways* 

4*f  47*5  4tf*    4 

2941  *4*  7*4*     * 

8567  8$*?..  8547    8      -' 

394a  3942  3943  Jo 


1 


35217 

3521?             25217  |  8 
35217 

numbers  of  divers  denominations  \ 

I.     s.    i.        /.     s9     J. 
47U4J  4      4^:14:  4 
23:13:   8       23:13:   8 
15:18:   2       15:18:   2 

73:  Ms   5       73;  14:   J 
16:  13:  3       16: 13:   3 

20452  ' 

35317 

Example!  in 
prov'd  after  the 

A     s.     i. 
47:M:   4 
23:13:   8 
15:18:   2 

73:X4:  5 
16:13:*  3 

ire 

4 

5 

2 
8 

3 

177:13:10    177:13:10     177:13:1014 
129  :  19:,  6    177:13:  la 

I77:I3:IO 


«*« 


{      5&     }  ~  U 

.  Here  I  threw  out  the  nines  firft  out  of  47  h  %d 
there  remained  a  or  40  •.  this  I  aajptfed  to  the  lA 
hand  of  14  s.  and  it  made  4014^^^  of  ifpilch  | 
threw  the  nine*  jtffa,  and  ther*  rtja^ifel  o,  l#d  a*    | 
there  were  no  nine*  in  the  4  d.  I  fct  aon^ptie *  4  bfr '  f 
the  right  hand  of  the,  line  as  a  remainder*  Again,  for  f 
the  fiscond  fine  1.2.J  :    13  ;   8,  at  a  and  3  only 
came  to  ?»k*r  100  «.  thk  I  annexed  to  the  left  hand 
of  the  13  s.  and  it  made  10013  which  only  came- to  £&. 
or  tod.  this  I  annexed  to  8  &.  and  it  ftood  thus  608, 
out  of  which  I  threw  the  nines  and  there  remained  § , 
which  I  placed  on  the  right  hand  of  its  lines  and  fo 
<Bd  I  manage,  all  the  otter  tines. 


.-*' 
**<*  *. 


\. 

^ 

". 

'  , 

'"• 

,-T 

'♦    * 

' 

* 

1    " 

Hr 

, 

;'• 

The 


— nv 


f 


< 

« 


o 


I 


I        «im       t*  *■«  «t  ►•   1   ^ 


Q    j    nw^-p*    ^  ' 


is 


i: 


3= 


J: 


^«o  ft  .•*  t*  ct  cr» 


«OsO  t*  v>«&  ^»>o 


i.:« 


6*««tefcOrtOft 


H-  ct  en  ct  »«  ci  e*  ct 


-■ 


«li- 


00  I-  f  00  Is*  -^ud  l> 


to  t%*r» 


H [-  ti   I  cS 


i 


g,   I  O.tt  »«  e  ~  &•«  Q  .|  n, 
■6£    y  o  ro  ct  O,  qpt  et  w    j   cT 


*t 


ft   tM 


8* 


ft 


<^Q»*wOOtt    |   »« 


1  "    *T 


^    J   >*  ^  cr>  *•  ^  5  *,  <*    j    <*• 


•«t  g  vtt  m ct^f 


rf  j  **&£$* SSI. 

1  ■   -^  -    ' 


< 
X 


& 


q   (  oft  ooo(0>o  o  o  .<*  ]   *; 


•£  .«   §    |C  rrv  f*  f**>v  if  Ov  -•     1    <^ 

—  — •        .  „»  ■  ■■»-•-  ;V      ■  ■   y^ 
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f 


.    4.- 
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CHAP.    IV. 


1 


^  Of  Subtr^eiion.  . 

SUBTRACTION  is  the  taking  of  a  ltffer  number 
>  or  fom^ut  of  a  greater,  thereby  tp  find  the  re- 
mainder or  difference  between  Ihb  &i<J  two  numbers ; 
as  if  you  take  6  from  $  the  reminder  or  difference'  i* 
3,  or.  this  3  is  the  exceft  6f  £  above  & 
..  Subtraction  is  juft  the  revcrfe  of  Addition,  fbr  Ad- 
dition puts  numbers  together,  and  Subtraction  take* 
pumper*  from  each  other, 

The  number  or  fiim  out  of  }ri&&i  SubtracHoo  is 
made} is  called  the  Minuend*  ,;;•'• 

TJe«  number  fubtracled  is  calfM  the  Subdttcdu!. 

» TfteMinuend  muft  be  greater  thai)  (or  at  leaft  e- 

cjual  to)  the  5ubducerid,  and  is  always  placed  upper* 

Subtraction  is  of one denomination,  or  of  diverie. 
I  "Stfbtra&ioir  of  one  denomination,    is    when  Vhe 
two nutnkJrrs are  both  of  one  kind;    that  is,    both 
pounds^  el  Is,  acres,  miles,  &c.:  •  -- 

let  jfabtraction-  of  numbers  eTone  dfcioriinatien,  the 
lame'  rule  that  .was  given  in  Addition,  of  placing 
figures  diredtly  tinder  tboie  of  the  fame  value,  viz, 
Units  under  uni&£  tens  under  tens}  add  hundreds 
ijnder  hundred?,  '^sci -muft  be  carefully  obferved; 
aho  under  the  lowetf  rank  or  the  Subducepd  there 
muft  be  drawn  a  line  (as.  before  in  Addition  J  to  fepa- 
rate  the  given  numbers  from  their  difference  when 
found.  Tfce  lefler  number:  being  tbfn  placed  udder 
the  greater,  and  a  line  drawn  udder  bothj  the  opera? 
tic«n  may  be  thus  performed  "  '    • 

RULE; 
Begin  at  the  right  hand  figur$  or  place  of  units  (as 
in  Addition)  and  take  or  fu§tratf  th£  lower  figure  in 

-      •- that 


.    t .&  ) 

that  place  from  the  figure  that  ftands  over  3t,  fettfag 
dawn  the  remainder1  ^difference  under  it's  owh 
place* :  and  if  the  two  figure*  happen  to  be  e<Jual  let 
down  a  cypher  ;  but  if  the,  upper  figure  be  left,  than 
the  lower,  you  muQ  in  tins  cafe  add  le  to  the 
upper  figure,  and/then  take  the  lower  figure  out  of 
the  film  (for  what  you  carried  in  Addition  of  numbers 
fefohe  frame,  ?ou <ftiuft  torrow  "in  fubtracBon)  and 
put  the*  remainder1  in  it's  proper  place?  then  for  this 
io  (which  you  tnuft  call  one  that  yo.u  borrowed)  add 
I  to  the  next  lowerf  ftgai*,  and  take  it  out  of  that 
which  (lands  over  it;  Jetting  down  the  remainder  un« 
der  the  line  in  it's  owirntaeej  ,and  (b  proceed  gradual- 
ly on  from  one  row  of  figures  to  another  tilt  all  the 
differences  be  taken,  as  in  the  following  examples. 

Quefh  i.     I  Wrowed  1.  420^3  whereof  leave 
said  93427  1*  What  remains  unpaid. 

42063  Mumend.     "'    ~ 

2342,7  Subducend.  *,.  .    * 

Unpaid  1-  38636  Remainder  ot 

Beginning  at  the  pjfce  of  wits,  I  fay, 
cannot,  (but  adding  »o  {o  (tfatf  laid  3,  it  is  made  13} 
t  from  13,  and  there  nematn>&  which  I  fet  down  in 
its  proper  place  undex-tfce  line}  then  I  Iky,  «  that  I 
J>orfoweJ,  artd  2  (the  next  figure)  is  3,;  and  4  from 
-6,  there  remains  3  which,!  *fo  place  under  the  line 
In  the  place  of  tens  ;~then  4  ^ona  o  I  cannot  (for  I 
bomw]tdno£hing^aCflie  lfeft  fubtradHon)  but  4  from 
10,  and  there  remains  6  which  1  place  alio  under  the 
dine  iaitrfpr&fer^art  4  #en  }r  that  I  borrow 'd  and  3 
{the  next  figure)  is  4,;  and  4  from  3  I  cannot,  but  4 
xrom  12  (viz.  to  and  2)  an^  there  remain  I  B  which! 
alio  fet  down  under  the  line  in  its  proper  place;  then,  . 
laftly  I  lay  1  that  I  borrow  d  jind  2  (the  iafl  figure) 
is  J,  and  3  tr&p  \t  there  remains  1  which  I  alto  fet 
down  under  the  line.  The  work  is  thus  finiihed,  and 
.fijere  remain*  due  or  unpaid  1. 18636* 

Qieft.  2. 


(    <So    > 

Qiieft.a.    The  battle  of  SbcrriffMuifWai  fought 
in  the  year  1715 ;  how  long  is  it  face? 
17*7 

tits  ( 


43  Years  fince* 

Qoeltg.   A  general  brought  te  the  field  of  battle 
76854  men,  and  after  the  action  he  had  hut  47006 
alive  i  how  many  were  killed  ! 
76814 
47CJ06 

39848  Killed. 

By  this  example  yon  may  perceive  that  cyphers  in 
the  fubducend,  or  number  to  be  fubtra&ed,  do  not 
diminiih  the  number  from  whence  die  fubtra&on  is 
made. 

L 
Queft.  4.    I  borrowed,  467 
More,  329 
More,     75 

More,    97  , 

More,    64 

Sum,  103a  *     ; 

Paid, 784 

J.  248  Remains  unpaid) 

Queft.  J.    I  bought  JOOd  yards  of  tfotb,  and 
fold  a?45 j  what  reolaiiis unfold?     .     * 
500O 

.    am 

225;  Remains  itofold- 

Queft.  6. 


(  «>  ) 

<feaft.  6.  WhatVttttdj&rme  betwtOt  *  piece  of 
timber  containing  47  ftct^  and  another  piece  of  28 
ftet? 


"C 


ftct 

47 
at 


■  '  Anftwr,  19  Fctt. 

1 

Queft.  7.    If  aperfon  hath  134   mileeto  travel, 
and  hath  gone  85  y  how  many  mile*  hath  heyet  to 

go?  /    -     -- 

1*4     . 

Anfwer,    39  Miles.  .^  ., 

Queft.  8.    1  am  this  prdentycar  49  yeart  of  age  ; 
what  year  was  1  born  in  ? 


An  Aver  in  1708 

o.    What  number  added  to  497  will  make 
588T  - 

91  Number  required 

Queft.  ta  What  fcven  numbers  and  all  different 
Will  make  167  J 

Set  down  fix  dtferent  numbers  at  random,  tak> 
ing  cart  that  their  finnihall  notamaunt  to  thenum* 
her  propofed  1  add  them  together,  fubtraft  their 
total  fom<  the  jfamber  popofed,  ajnd  the  remainder 
will  he  the  7th  number  which  with  die  other  fix 
will  make  167,  ai  follows. 

167 


V" 


(  «>  ) 

i  1*7  NuttAer-|nropoW* 


'ii 


5 

3 


i    Total,  jtf  Subtoa^edfrom  *6t*  .  -       —  •-• 
in  The  7th  uumbdrt 

Queft.  11.    How  long  >  iHtace  the  Spanilh  in- 
vafioD,  it  being  in  the  year  i$88  i\  «'■" 
1757 

•,  v*     •*-•;  :*$**-*     '-  -  V.  J    ■'•■'     *  • 

169  lfeaf*r 

Queft.  13.  A  general  after  a  battle  reviewing  hit 
army,  finds  that  of  17646  men?  h^  brought  imp  the 
field  he  had  with  him  5879  in  good  fpiritt,  befidea 
174*  that  w$etfi&a<id  wounded tthoro  ht  had  lent 
into  garriforo  ;  now  luppoiing  597a  wire  (laid  and 
2767  taken  pfitbners*  J  demand  now  many  had 
defertcd*  Tv. 

.L  1^40     \:     !   ::> 


7. 


14^59  To»bftfttbtc»acdi»m  17^ 

",    JT  .  -      .    .  '-,i  i  ■  / 

3281  Had-dofcrttt  -  mi  i  './ 


(c  h.  y 

The  reafon  of  this  rule  Is  evident  from  the  feme 
principle*  as  Addition,  to.  of  the  wbohe  befog  equal 
to  all  its  parts  taken  together.  That  is  the  number 
from  which  tbeSuhtraiUonijtobcqaade,  is  undergo*! 
to  be  die  whole,  and  the  dumber  to  bf  I&trac1se4  jjr 
fuppofed  to  be  a  part  of  that  .whole ;  conftquently  if 
that  psyct  he.  taken  from  th^  whole*  the  remainder 
will  be  die  other  part";  and  if  the  rum  of  thefe  two 

dts  h?  equal  to  the  whole,  it  jstoves  the  -work  of 
_5trac£on  to  be  truety  performed.  "        .       - 

Subtraction  of  divers  denominations  is  when  the 
two  (urns  confift  of  pounds,  fhijlings,  and  pence;,  o% 
yards,  quaYterj,  ahdn#li,  ice.'      '\      ;„~*  . 

When  the  funis  to  b^fubtra&ed,  ire  of  drVerfc  <te« 
nominations,  'whether  Ihey'&e  money*  weight,  or 
roeafore,  the  faine'mediod  moft  Be  obferved  In  Jetting 
than  dawn,  as  in  Addition;  that  is,  the  feveiatl 
names  muft  be  let  juft  under  one  another  ;  as  founds 
'under  pounds,  fiVuttngs  under  ffillttug*,  pence  under 
pence;  yards  under  yards,  feet  und^r  feet,  and  Indi- 
es under  inches,  ftc.  with  points  of  reparation  be- 
tween them  i  always  obfervirig,  that  the  greateft  fcm; 
muft  be.  upperjnoft,  as  before,  in  numbers  of  one 
denomination.  And  the  work  may  be  performed  bjf 
obferving  this. 

RULE. 

Begin  With  the  leaft  denomination  t6wards  too 
right  hand,  as  in  Addition;  and  ta}ce  the  figure  (oi 
figures)  in  that  place  of  tbeSdbducehd,  rrom  fte  figure 
(or  figures)  that  Hand  over  them  of  the  fame  deno- 
mination; and  fet  down  .die1  remainder  juft  under, 
them  below  the  fine.  But  if  that  cannot ,  be  done, 
then  (obferving  how  many  of  the  lefler  denomination 
make  one  of  the  next  greater)  add  thefe  to  the  upper 
figure  (of  figures)  and  from  that  funi  make  thq  Sub- 
traction ;  and  fo  proceed  to  the  next  luperjor  denomin- 
atibn,  remembering  always  to  pay  the  one  borrowed, 
by  adding  unity  to  the  Subdocend  in  that  place,  *e. 
a*  in  whole  numbers. J 


t  «4    ) 

The  following  examples  will  make  all  plain. 
/.        x.       /. 
I  borrowed,        46   :    14   :    7 
Wbreof  I  pall    34  •   w  !   J 

\.%2  :     4  :   *  Remajns  unpaid* 

»  •  "  *• 

*  This  frft  example  is  felf  evident,  at  there  is  a© 
©ccaGon  for  borrowing. 

*''■'  t.   ■      s.  &. . 

tent;  ■  in.        ■    509   :    10  :  6 

Received  thereof,    .  ^89   :    15   :  >'  , 


m  1 


Ballance  due,  179  :   14  :   v> 

Here,  becaufel  wanted  pence  in  the  minuend,  I  bor- 
rowed  u  pence,  oronefiiilling ;  and  in  the  (hillings, 20 
(killings  or  one  pound  ;  and  in  the  pounds  1  borrowed 
10,  as  in  numbers  of  one  denomination  j  and  always 
paid  what  I  borrowed  to  the  next  place,  by  calling 
the  lower  figure  one  more  than  it  was. 
[  for  I  began  at  the  place  of  pence  (being  *here  the 
Ieaft  denomination)  and  because  I  could  not  take  8 
from  6,  I  borrowed  one  of  the  next  denomination, 
via.  1  a.  or  19  4*  and  added  it  to  the  6  d.  which  made 
It  18  d.  then  I  took  8  d.  from  that  18  d.  and  there 
remained  10  d.  to  be  let  down  under  the  place  of 
pence;  that  done,.  I  proceeded  to  the  place  of  (hil- 
Sngs,  there  I  paid  the  I  s.  faying  one  that  I  borrow, 
ed  and  15  makes  16,  this  |6  I  could  not  get  from  10, 
therefore' I  borrowed  one  of  the  next  denomination, 
viz.  1 1.  or  20  s.  which  added  to  the  iq  s.  made  it 
30  t.  then  I  took  16  from  30,  and  there  remained 
14  a.  to  be  fet  4*wu  under  the  place  of  Ihillingss 
I  proceeded  then  to  the  place  of  pounds,  where  pay- 
ing the  1 1  borrowed  to  9,  it  thereby  became  10,  and 
as  I  could  not  have  *0  from  9, 1  took  it  from  10  and 
9  (vizJio)  and  there  remained  9  which  I  fet  down  m 


~w 


(  <*  > 

it's  proper  place,  and  fo  on  as  in  whole  numbers  until 
,  all  was  fihiwed;  and  the  remainder1  was  179 :  14 :  io. 
This  example  being  a  little  confidered  wtyl  render 
all  others  in  this  rule  eafy. 

I  borrowed  from  a  friend  i  75 t.  whereof  I  paid  at 
one  time  1.  24  :  17  '  It  at  another  time  i.  13  :  14, 
at  another  time  1. 15  •  18  •'  &>  and  at  another  time 
1. 37* :   11:2;  what  do  I  yet  owe  t 
L       s.     J. 
Sumbor.  175  :  00  :  o* 


94  :   IT  :  7 
13  :  14  :  o 

*5  :  18  :  8 
iy  :  II  :  2 


Sum  paid.  8a 


Ballanee  I.92  :  18  :  7  yet  due; 

A,  owes  to  3,  four  different  furo*,  viz.  1.-46 :  17 .  f> 

1.  39  .•  18  .•  8,     1. 67  :  tS  :  S>   and  J.  84  :  13  ;  Oi 

"whereof  he  hath  paid  1. 55  ;  11  :  3>  1. 37  :  3y  P 

and  1. 16  :  16  .•  4 ;  I  dqmaed  the  .ballanee  of  their 

acoompts.' 

/.  i-  ./. 
4°  *  17  :  / 
39  :  18  :  8 
67  :  IS  *  S 
84  :  13  :  9 


*&r 


Dr.  A  to  B.  2?9  :     5  :  fv 

■     ■■  Ml  ■■ 

55  •"  11  "?  a 

37  :     3  •  * 

16  :  16  :  4' 


PaIdbyA'toBi09  :  11  :  xTobefbbtretfedfromtfce 
■■'«•■    ■■■  ■  *   *  ■■  {former  (urn- 

Ballaate,  1.  129  ;  14  :  3  due  by  A  to  £,  , 

•   "-     1     -      l  •  Front      . 


(  6*  y      .  1 

From  the  two  foregoing  examples  ft  is  obvious  that 
fcme  queftions  in  SubtradEon  cannot  be  performed 
without  the  hefp  of  Addition ;  for  when  a  tam  Is  botr- 
row'd,  or  a  ddbt  paid  at  fevferal  times,  then  you  rouft 
4ind  the  total  of  the  feveral  fums  borrowed,  and  alfo, 
the  fum  of  the  feverat  payments ;  and  fbbtralting  t&e 
one  from  the  other,  the  ballance  will  come  out. 

I  borrowed  1.  76  :  14  *:  8,v  and  1.  317  :  12  :  9, 
and I.61 :  1 1 :  5;  whereof  Ihasre  paid  U  179  :  17  :  xo 
what  remains  unpaid  ? 

A       /•     £ 

76  :  14  :  8 

3*T  -  **  •  9 


Sum  hpr*  4$$  :  .18  :  10 . 
Sum  paid,  I.  179.  -•'  1 7 ..:  xo 

.      i»i 

Jfeliance,  1.  276  :     1:0   unp 

Afcflfc&broftfcBexWfe  has  received'  spft  1 .  ?s.: 
4|  d.  an'd:paid  into  thl  offitd  by  feveral  remittance 
^  2579  :  f6^:  Ife  &ow  mdc^remains-inihis  hands  f 
1  4*»#*/  f  :  4f r        - 

«2579  :  16  :  8 

-  - •  .*■      .1 

•I.  1473  :  10  :;  8f  A»f* 

What  5  din%rent  fums  of  pounds,   (hillings  and 
pence,  will  amount  to  juft  7>  U  ? 

■  /.      j.    ^* ,./.._ 

70  :  00  :  o-,       . 

13  :  17  :  7.1 

9  :  M  2  5  CifumsfetdownatrtndoBi. 
5  :  18  :  9  r^  . 

17  :  1$  :  2  ,  J 

Miii  'V  ■■■■  T  ■  r  i :  » 

,  47  :     5  :  xx.To.be  fiibtra&ed  from  the 
>  ft     ..   ,  1,  .   .         ;  tg^fcm. 

RcSifeains.  22  :  14  :  X  Tfce  jth  Am.      %         *  ** 


4<U 


(     *7     > 

How  oft  ft  U  (>1 :  x8  ;  8  contained  in  339!^  13  a. 


339  ?  *3  :  4 

67  ?  18  :  B 
■  .»i  *  '. '  ■ 
37*  :  14  :  8  Once, 

67  :  18  :  8 


203  :  16  :  o  Twice;, 
67  :  18  :  8 


i$S  :  17  :  4  Thrice. 
67  ;  18  :  8 


67  :  18  :  8  Four  times, 
67  r  18  :  g 


Anfwer.  (  o  )       Fife  timet.    . 

An  ironmonger  buys  83  tuns  ti  c.w.  13  lb,  of 
iroo,  and  hath  fold  out  of  thefaid  parcel  59  tuns  17 
c.w.  ?  qis.  13  lb.  how  much  remains  unfold  f    * 
T.    c.w*     q.     lb.    x 
83  :  if  :.o  :  12,     ...1;.,;  ••>.  -. 
59  :  17  :  a  :  13 

Anfwer.  23  :  13  :  1  .:  27  Rema|n$  unfold.    . 

I  have  on  hoard  of  a  (hip  from  Jamaica  103  tuns 
13  c.w.  of  logwood,  $nd  h^ve  received  by  3  lighters 
as  follows,  viz.  ' 

T.     c.w.     ju     fi\ 
On  board,  103  M3  :  o  :  00 

By  one  lighter,.  15  :  10  :  3  :  17 
Another,  24  :  17  i  1  :  14 
Another,       39  :  19  :  2  :  18 


Total  received,  80  :     7  :  $  :'  *f 


Remains  on  board,  33  :     5:0:7 

A  gentleman 


(    68    )       .   -  .    .     . 
A  gentleman  granted  a  tack  to  a  farmer  at  Whit? 
Jpaday  1 744  for  the  (pace  of  1  $  years^  for  the  yearly 
rent  of  1.  2.73  :  14  :  8;   how  many  years  arepaft, 
^nd  to  come,  and  what  money  is  paid?   and  to  pay  \ 
1757  15 

1744  13 


1 


1 3  Year*  pad. 


373  s  14  :  8 
373  :  M  ••  8 
373  :  14  •  8 
373  s  M  s  8 
273  ••  I*  •  8 
373  t  14  :  8 


/. 

373 

373 


a  Tears  to  come* 

s.  d. 
14  v  8 
14  :  8 


547  :    9  2  4  Yet  to  pay. 


1642  :     8:0  Six  years  rent. 
J642  ;     8:0  Other  fix  which  makes  1  ?. 
373  :  14  :  8  One  years  rent  making  13. 


£558  :  io  :  8  Paid. 

A  farmer  iiv'd  6  years  on  a  poBeffion  whofe  yearly 
rent  wasl.  375  •  9  •  8/  but  at  the  end  of  that  time, 
it  was  found  that  he  had  paid  only  12  7r  1. 17?.  9  d. 
fcow  much  wi$  he  in  arrears  ? 


/. 

</. 

375  :    9 

s  8. 

37^  *    9 

:  8 

375  :    9 

:  6 

375  :    9 

:  8 

-375  ••    9 

:  8 

375  :    9  :  8 

3253  :  18  f'o  Rent 6  years 

,  1271  :  *7  2  9 

h  981  i  o   :  9  Arrears. 


Whsjt 


(    *9    ) 

What  number  of  pounds,  JHUmgt  tad  mbc* 

added  to  200  merles  wfll  make  273 1. 14  •.  8  d.  f 
I       s.     d. 
273  :  14  :  8 

66  :  13  :  4  Equal  to  ipo  meifce. 
66  :  13  :  4 

133  :    6  :  3  To  be  fcbtf afled  from  lit  fam. 
14P  :    8  :  o  Number  required* 

IboaghtahoHe  fori.  79:17:9*  and  ibid  hfc> 
ferl.87:  x6:8;  what  Ad  I  gain? 
L       s.         d. 
87  :  16  :    8 
72  :  17  :     9 

I.14  :  18  :  11  Gain. 
• 
I  bought  ahorfc,  and  ibid  him  fo*  l.Iy:  16  :  t, 
andfogaincdl.14: 18: 11;  what  waf  the  prim? 
coft? 

/.  /.  d. 
87  :  16  :  8 
14  :  18  :  11 

1.72  •  17  :     9Primec»fh 

Wh«tUthedWa«ifebetw«t  45  Land  3&rthiogs? 
h       s.       d.    f. 
45  :  00  ?    0:6 
3 

h  44  :  19  s  it  :#  1  JWferemee* 


.(  *>>.  "1 


I^pptu  5  bbUs  of  oata  IbrX  27  :  14:  8,  out  of 

wfcchfliad^  WUafpieal,  wJbkA  Ifold  at  30  U 
xi  ».  6  d.  and  Tpcnt  I  J.  14  s.  in  buying  and  felling  \ 
what  did  I  gain  by  the  bargain?  * 

L       s.     4.t       - 

30  :  11  :  6  Price  of  the  meal, 

'J* 

.  a?  ?  14  ••  ftfticftfiiiewtf, 

I  :  14  :  O  Expences. . .       ... 

Sfm  29  :     8  :  8  To  be  fubtracled. 

■     »     1.11  I      I       Ml, 

1. 1  :    2  ;  loGaiQ. 

A  merchant  looking  over  bk  fop  book,  fiuds  h* 
feas  goods  upon,  credit  to  the  vajue  of  ].  288  .•  4  .•  6 
and  that  A,  owes  hiro4, 4  v  15,  B,  1.  31  •  ro  .  6  •  »* 

$}'P:'6t*'D>  *»'s,£,  .1.31  •  13  .'4' 

F,  1.  60  m6*  6  .•  3,  and  G,  1. 1.97  ..  14 .  now4up- 
ppfcilg  «acb  of  the  above  perfons  fliall  dear  him,  and 
that  he  has  1.  188  :  14  .•  6  of  ca(h  iyhig  by  him  5 

what  will  he  have  over  paying  the  above  J'um  t " 

Cafli,  1. 188  j  14  5  6 

A,  4  r  15  :  o 

B,  31  •  10  ;£  ;  a..  x 
C,-    72  m6  •  8 

P>  15a  :    5 
.  E,     51  :  13  ;  4 
F,     60  :  16  :  6  :  3 
G>  191  c  14 


740  :.  5-i  7  :  x. 

288  :  4  ;  6 

r  ■    ■ 

1<  452  :  x  ;   1 :  1  Over. 


•(  -7i  >)  :     .    .. 

'  A  gentleman  hith  K  4751  ;  ti':i2  yearly  ta* 
come,  and  Juppftltfg  he  lays  up  1.  $&*f  :  14  :  8  *t 
the  year's  end ;  how  much  dottrfce  expend  ?fc 
L         3.  "J.      k 

4751  :  11  :■*  '    ' : 
987  :i4  :  8      ' 

1.  3763  :  16  ;  6  Expended. 

A  gentleman  hath  an  eftate  worth  1* 16745  .•  3  .*  4 
per  annum,  out  of  which  there  goes  yearly  180 1. 
17  *•  8d.  topay  pubfick..bttr|lsnsJ  befides  4765 1. 
14  s.  4d.  to  a  jointur'd  lady;  what  will  Jfce  tore 
over  to  maintain  his  pocket  and*  family  i 
A /i-,y* 

***45  :    ?  :  4 

.  -  -  - 

180  :  17  :  &  r       T 

.  4765  :  *4  :  4    ; 


Subtract,  4946  3  12  *  0 


J179?  ;  if  :;^Orer. 

I  bought  8  4sogfliead«  of  «ifiw,    each  weighing 
grofs  5h:.w.  i§r.  u  lb,  ;    and  being  cMeferal  a  de- 
duction of  3  qr.  21  lb.  upon  each  hogfhead;   what 
wiJJ  be  the  neat  weight  of  the  raifias? 
c.w    q*     lb. 
5  :  1  :  xi 
3  :  ai 

4:1:  18  Neat  weight  of  1  hhd. 
4  :  I  :  18 
4  :  t  :  18 
4  :  I  :  18 


1 7  :  2  ;  16  Neat  weight  of  4  hhds. 
17  :  2  :  16 


C.w.  35  :  %  :    4 Neat  weight  of  8  hhds* 


<     7*     )  1 

Iboodbt  7  Piece*  of  cfotb,  tach  if  eUs  3   on. 
30^  whmof  Ib*vcfold68e|l»  3<jn.  3  naib; 


<i.  f  •    ,  »i 

15  :  3:3 

15  :  3%  3 

15  :  3   :  3 

IS  s  3   :    3 

15  :  3  :   3 

15  .  3   :   3 

15  :  3  :   3 


Bought,  m  :   2   :   i 
Sold.  68   :    3    •   3 


42  :    2 


2  Remains  unfold. 


I  bought  123  boll*  1  firlot  1  peck  of  meal,  an* 
«4the»of87boHs2firIot$  i  peck  and  3  bppiee; 
what  remain*  unfold  i 

b.       /•      /•       '• 

123   :    1   :    *    •    ° 

87  :    2   :    1    s    3 


1  went 


(  73  ) 
I  went  to  a  fiilr,  and  bought  a  horfefor  7  I.  12  8. 
3d.  and  fold  faun  for  I.  8*4:9:2,  and  [pent 
7  d.  I  bought  alio  3  cows  for  1.  5  :  17  ;  10  :  a 
and  ibid  tfflwn  for  1.  8  :  1©  :  6  and  fpent  10  d-  I 
bought  alio  46  raeep  for  1.  7  :  16  :  2  :  3,  and 
ibid  them  for  1.  9  :  18  :  5  and  fpent  11  d.  i  what 
did  my  gain  amount  to  that  day  ? 

/.      /'       </.       q< 

8  :    4  :    9  :  a 

8  :  10  :    6 

9  :  18  :     $ 


26  :  13  :    8  :  a  Price  at  which  I  fold  tht  whole. 


7 

: 

12 

; 

3 

5 

: 

17 

: 

10  : 

2 

7 

16 

* 

a  : 

7 

10 
11 

3, 

»Expenccs. 


21  ;    g  :    8  2  i  Prime  coft  and  expences, 
1*5:    5  :    o  :  x  Gain.  . 

I  am  a  Wright  to  trade  worth  1. 197  :  14  :  3  of 
ftock,  and  beiog  to  let  up  in  a  burgh  royal,  I  find  I 
rouftlay  out  1. 137  :  14  :,  :  4  for  working  tools; 
how  much  mud  I  borrow,  if  I  pay  1.  108  :  16  :  3 
for  my  freedom  f 

/•        /.      d* 

m  :  14  :  4 
108  :  16  :  3 


Sum  246  :  10  :  7  for  freedom  and  tools* 
197  :  14  :  3  Hi*  (lock. 

1.  48  ;  16  ;  4  To  be  borrowed. 

fc  *         I?  bought 


Hi  »   juyw 


I'   74    ) 

I  bought  27  lb.  4  oz.  9  drops  of  iaffron,  whereof  I 
have  fold  17  lb.  6  p%«  9  drops ;  what  remains  un- 
fold? 

./*•      **.;    ifr.  * 

*7~:     4:3 


lb.  9  :  13  ;'  10  Unfold. 

Here  in  the  place  of  drops  I  borrowed  16,  hecanfe 
16  drops  make  one  ounce,  and  in  the  place  of  oz.  16 
alio,  becaufe  16  oz.  make  1  ib. ;  and  the  fame  rca» 
Ion  holds  in  all  queftions  of  divers  denominations. 

I  bought  4  calks  of  brandy,  each  containing  18 
pints  1  chopin  7  gills  ;  whereof  I  have  fold  48  pints 
1  chopin6gillsj  what  remains  unfold. 
p*     c.     g. 
18  :   l  tf 
18 :  :  I   :  7 
18   :  1    :  7 
18  :   1   \l   m  ,       


Bought,  75  :  *i  :  4    " 
Sold,  4?  : .1  ;  <S 

516  t  1  *  6  Unfold. . 

I  mould  here  have  given  examples  of  ApftthejcarJes 
weight,  time,  long  and  (uperficial  meafutes  ;  but  if 
one  attentively  confiders  the  nature  of  the  foregoing 
rules  laid  down  for  fubtra&ing  numbers  of  divers  de- 
nominations, he  may  as  readUy  and  eafily  perform 
examples  of  that  nature  as  toqfe  before. 

I  come  now  to  gfve  rules  for  -proving  the  work  of 
Subtraction. 
h  Add  the  Remainder  to  the  Subduccnd,  and  if 

*  .  the 


(    IS    ) 

the  fum  is  equal  to  the  Minuend,  the  work  is  certain- 
ly right. 

II.  Subtract  the  Remainder  from  the  Minuend, 
and  if  the  difference  Bfc  equal  rathe  Subduccnd,  the 
work  is  right. 

III.  Caftout  the  nines  out  of  the  Subducend,  and 
alio  out  of  the  Remainder,  and  if  the  overplus  of  the 
nines,  when  caft  out  of  thole  two  remainders,  be 
eoual  to  what's  over  the  nines  when  caft  out  of  the 
Minuend,  the  work  k  fuppofed  to  be  right, 

Let  the  work  of  the  following  example  of  integers 
\yt  prov'd  ait  the  three  ways. 

/.  /. 

Borrowed,  7698  7698 

Faid,  5979  5979 


1719 


Remainder.  171 9  17 19 

7698  S979 


Here  you  lee  the  overplus  of  the  nines  in  the  Sub* 
ducend  arid  Refriainder  comes  only  to  3,  which  is  equal 
to  what's  over  the  nines  in  the  Minuend,  and  £6  the 
work  is  right, 

Let  the  work  of  the  following  example  be  alio 
proved  all  the  three  ways. 


/.  s.     d. 
76:  f  3  t  7 

37:14:  * 

L      s.     4. 
761   13  :  7 
27  :  14  :  8 

/.   j.  4. 
76;  13  :  7 
27  j  14:  8 

7 

48  ;,i8  ;  11 

48  :  18  :  1 1 

.27  ;  14:  8 

48  s  i*:  11 

5 

2 

76;  13  >    7 

7  .    j 

CHAP. 


*, 


CHA  P.    V. 

Of  Multiplication.  ** 

MULTIPLICATION  is  a  Rule  by  which  any 
given  number  may  be  fpeedily  increafed  ac- 
cording to  any  proposed  number  of  timet,  and  eon* 
fequently  ferves  inftead  of  many  additions ;  for  the 
product  of  a  Multiplication  is  only  the  repetition  of 
the  Multiplicand,  fo  many  times  as  there  are  units  ia 
the  Multiplier. 

This  rule  alio  ferves  to  bring  great  denominations 
into  Jefi ;  as  guineas  into  (hillings,  hours  into  minutes, 
pounds  into  pence,  &c. 

.  Multiplication  hath  three  parts  to  be  taken  notice 
©f, 

J.  The  Multiplicand,  pr  number  to  be  multiplied  5 
which  is  generally  the  greater  of  the  two  given  num- 
bers. 

It.  The  Multiplier,  or  number  by  which  you 
multiply,  which  is  generally  the  lefler  of  the  two 
given  numbers. 

III.  The  Product,  or  number  arifing  from  the 
multiplication  of  the  forefaid  two  numbers  into  one 
another,  which  is  the  anfwer ;  and  the  firft  example 
will  mew  to  which  line  each  term  belongs. 

Multiplication  is  either  fingle  or  compound.  * 

Single  Multiplication  is  when  the  Multiplicand  or 
Multiplier  conuft  each  but  of  one  figure,  and  ajl  the 
examples  that  can  happen  in  this  cafe  are  performed 
by  the  following  table. 

Compound  Multiplication  is  when  the  Multipli- 
cand or  multiplier,  or  both  confift  of  more  places 
than  one ;  as  if  you  were  to  multiply  587  by  76,  pr 
97S4by*73. 

The  ready  performance  of  this  ajid  the  following 
rules  depends  upon  the  perfect  knowledge  of  the 
above  mentioned  table,  which  (being  lb  eafy)  will 
need  no  explanation 

The 


i   h 


. '  *-  *, 
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The  TABLE. 


.[i 

u 

19 


4 
6 
8 

10 
12 

M 
16 
18 


f* 

9 

4 

12 

Is 

15 

3  Times  46 

is    18 

|7 

21 

"      « 

"34 

L* 

21  \ 

f4 

16 

l| 

20 

4Th*es-<° 
•  7 

«-8 

8 

32 

l9 

-:*, 

C  y  49 

7  Tiniest  8  k   56 

8  Times  I  8"  k    64 

£9  7* 


9  Times  ^  9    is   8,1 
10  Times  ^  10  is  ipo, 
12  Times  <J  12  k  J444 


To  multiply  numbers  °f  one  Denomination.  : l'*-1 
When  any  number  is  given  to  be  multiplied  by  an- 
other, fetthe  biggeft  uppermoft,  which  is  the  Multi- 
plicand, and  under  that  your  Multiplier,  in  the  fame 
order  as  in  Addition  and  Subtraction,  viz.  units  under 
unjts,  tens  under  tecs,  Set.  and  draw  a  line  be- 
low. 

'*     Cafe. 
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Cafe  I.     When  the  Multiplicand  confifb  of  (eve 
ral  places,  and  the  Multiplier  but  of  one* 

RlfLE. 

By  that  one  figure  firft  multiply  the  units  place 
of  the  Multiplicand  ;  if  that  produc?  be  lefs  than 
ten,  fet  it  down  in  its  own1  place  of  units,  and 
proceed  to  multiply  the  neit  figure  or  place  of 
tens  in  the  Multiplicand  ;  b*t  if  the  product  be 
above  ten  or  tens,  fist  down  Only  the  overplus- (as 
.  i»  Addition)  and  to  the  product  of  the  next  figure  of 
the  Multiplicand  add  i  for  eafch  ten  you  had  in  the 
laft  product,  and  fetting  dowd  in  its  proper  place 
what's1  over  the  ten t>r  tens  iri  thatfura,    as  before, 

Soceed  in  the  fame  manner  till  all  the  figures  of  the 
fultiplkand  are  multiplied  into  the  Multiplier. 

Example, 

Wnat  will  7  times  7674  1-  amount  to? 

7674  Multiplicand1. 

7  Multiplier. 

1.  53718  Produa. 

'       Now  the  reafon  of  this  and  all  other  the  like  ope- 
rations, may  be  eafity  conceived  from  What  follows* 
'7674  Multiplicand. 
7  Multiplier. 

~ 38 

4$o 

4200 

4900Q 


:i 


53718  Product,  as  before. 

Here  7  times  4  is  58,  becaufe  4  (lands  in  the  units 

place.     Next,  it  is  not  7  times  7,  but  7  times  70, 

"*  becaule 
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-  becanfe  7  Hands  in  tbc  place  of  tens  in  4he  MukipH* 
cand.     Nprfc  it  here  7  timet  6,  but  7  times  600. 

1 r_  z  a j-  s~  «.i i^—  ~ri j j-        a i  i_a 


thousands* 

Suppofe  9  perfons  to  be  placed  in  a  row ;  I  demand 
how  many  different  wajs  they  may  ^efet  withretpeft 
to  the  change  of  their,  places  i 

l 


3 
4 

1*0 
4 

7 

5040 
8 

40320. 
9 


3162880  Djfferent  ways. 


To 
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To  ilfaftrate  the  foregoing  example,  fuppofe  only     | 
4  perfbns,  as  A,  B,  C  and  D,  to  be  fo  placed,  and 
if  it  be  required  how  many  different  ways  they  can  fit;      i 
it  will  appear  from-the  following  fcheme  to  be  24. 


A 

B 

.    C 

D 

A 

B 

D 

C 

A 

G 

B 

D 

A 

C 

D 

B 

A 

D 

C 

B 

A 

D 

B 

G 

B 

A 

G 

D 

B 

A 

D 

C 

B 

D 

A 

G 

B 

D 

C 

A 

B 

C 

A 

D 

B 

C 

D 

A 

C 

A 

B 

D 

C 

A 

D 

B 

C 

B 

A 

D 

C 

B 

D 

A 

C 

D 

A 

B 

C 

D 

B 

A 

D 

A 

B 

C 

D 

A 

C 

B 

D 

B 

A 

C 

D 

B 

C 

A 

D 

C 

A 

B 

D 

C 

B 

A 

Cafe  II.     When  both  Multiplicand  and  Multiplier 
confift  of  fcveral  places. 

RULE. 
Jn  this  caie  remember  that  lb  many  figures  as 
there  are  in  the  Multiplier,  fo  many  particular 
produces  there  muft  be ;  for  all  -the  figures  of  the 
Multiplicand  muft  be.  multiplied  with  every  Jingle 
figure  of  the  Multiplier;  and  the  fum  of  all  thefe 
particular  produds  will  be  the  true  product  required. 

Begin 


(  «t  ) 

Begin  therefor^  to  multiply  all  thfe  figure*  Sa  the 
Multiplicand  by  the  unit's  place  of  your  Multiplier  lor 
the  firft  product :  then  by  the  figure  in  the  place  of  tens 
rot  the  fecond  product,  and  fo  on  by  all  the  other  places 
of  the  Multiplier,  iett'mg  down  the  ieveral  products  (b 
under  one  another  as  the  firft  figure  (or  cypher)  of 
each  may  ftand  directly  under  its  multiplying  figure* 

Or,  (if  all  the  figures  in  the  Multiplier  be  Ugnifi- 
cant)  place  the  firft  figure  (or  cypher)  of  the  fecond 
product  directly  under  the  fecond  figure  of  the  firft 
product;  and  the  firft  figure  of  the  third  product,  un- 
der the  fecond  figure  of  the  fecond  product :  and  fo 
on,  as  in  the  next  example. 

And  the  reafon  of  placing  the  firft  figure  of  every 
particular  product  in  fuch  order,  will  appear  from 
the  fecond  way  of  working  the  firft  example*  wherein, 
the  cyphers  are  only  fet  down,  to  (hew  the  true 
diftance  of  the  firft  figure  of  each  particular  product, 
from  the  units  place.  And  tho'  it  is  not  ufual  to 
fet  down  cyphers  in  this  manner,  yet  they  are  al* 
ways  fuppos'd  to  be  there,  and  their  places  left 
void. 

What's  the  product  when  78094  is  multiply  *d  by 
7563?  . 

78094 
7563 

234282  The  firft  particular  product  by  3. 
468564.  The  fecond  product  by  60. 
390470 .  .  The  third  product  by  500. 
546658. . .  The  fourth  product  by  7000. 


590624922  The  total,  or  true  product. 


Let 
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Let  76456  be  multiply 'd  by  7005- 

76456 
7005 


'i 


382280  The  product  by  5* 
535192...  The  product  by  7000. 


535574280  True  product. 

In  the  foregoing  example,  and  all  others  where 
there  are  cyphers  in  the  multiplier,  you  muft  pafi 
over  thefe,  and  only  work  with  the  fignificant 
figures ;  but  take  care  to  place  the  firft  figure  of  each 
product  directly  under  the  figure  you  multiply  by,  as 
already  directed. 

What's  the  product  when  7645274  is  multiply'd  by 
402003  ? 

764P74 
402003 

22935821  Product  ^y  3. 

15290548  . . .  Product  by  2000 

30581096 Product  by  400000. 


3073423083822  Anfwer. 


What 
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What  number  divided  by  48,  24,  32>  and  63,  will 
leave  no  remainder  ? 

48 
34 

192 
9<S 

1152 

2304 
3456 

36864 
63 

• 

iioty? 
321184 

w  ■  ■  ■» 

3322432  Number  required.     ^ 

That  Multiplication  ferves  inltead  of  many  additi- 
ons, and  that  confequently  the  truth  of  its  operation 
depends  upon  the  fame  reaibn,  is  eafily  prov  d  :  for 
ftippoie  it  were  required  to  know  the  fum  of  five 
times- eight)  by  Addition,  the  ^ork  would  (land  thus. 

8 

8 

8 

8 

8 

Sum,  40 

Too  tedious  a  method  for  practice ;  being  discover- 
able at  once,  by  the  table  of  Multiplication,  to  be  40. 

,  ,   .  ABBREVIATIONS. 
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i  .  . 

ABBREVIATIONS. 

To  multiply  any  number  betwixt  10  and  29,  fo  as 
to  bring  the  whole  work  into  one  line. 

RULE. 

Multiply  etch  figure  in  the  Multiplicand  by  the 

units  figure  in  the  Multiplier,    adding  to  each  the 

figure  that  (lands  on  $he  right  hand  of  it,    and  th? 
Ivork  is  done* 

Let  746  be  multiply'd  by  17. 

746  Here  I  fay  7  times  6  is  42,  that  is  % 

1 7  and  carry  4 ;  then  7  times  4  is  28  and 

>  4  that  I  carried  is  32  and  the  back 

1 2682  Product,  figure  6  makes  38,  that  is  8  and 
carry  3  ;  laftry  7  times  7  is  49  and 
3  I  carried  is  52  and  ths  back  figure  4  makes  56,  that 
is  6  and  carry  $;  which  5  (as  liiere  no  other  figure 
to  multiply)  I  add  to  7  the  laft  figure,  and  that 
eompfeat*  the  produft  12682. 

To  multiply  by  13*4,  ori6io,  orbyifty*  &cr 

RUL  E. 

Multiply  firft  by  14  in  one  line,  and  by  13  in  the  . 
other,  as  before ;  and  the  fum  of  the  two  lines  is  (he 
Product. 

Multiply  57846 
*>y      1314 

809844 
75I998 


1 


76009644  Produ*. 


Any 
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Any  number  may  be  multiply 'd  by  10,  ioa,  ipoc, 
&c.  only  by  placing  on  Its  right  hand  one,  two, 
three,  or  more  cyphers:  Thus  87  multiply 'd  by  10  is 
870,  by  100  is  8700,  by  1 000  is  87000,  &c. 

To  multiply,  any  number  by  another  confining  only 
of  nines. 

RULE, 

To  the  right  hand  of  the  Multiplicand  annex  at 
ipany  cyphers  as  your  Multiplier  has,  nines,  from 
that  fum  fubtraft  the  given  Multiplicand,  and  the. 
remainder  is  the  Product. 

Extmflc  wrought  both  ways, 

Let  743  be  multiply'd  by  999. 

74300Q  743 

74?  999 

742257  Product.       .6687 
6687 
6687 


.    742257  Product 

The  reafon  is  plain  t  for  743000  is  equal  to  743 
rnultiply'd  by  1000,  which  contains  743  juft  once 
snore  than  743  rnultiply'd  by  999 :  if  therefor*  from 
74300Q  you  deduce  743,    you  have  999  titnej  743* 

When  the  Multiplier  is  fuck  a  number,  as  may  he, 
produced,  by  any  two  numbers  in  the  rawltipUcatioa 
table,  when  multiplied  together ;  multiply  the  Multi- 
plicand by  either  of  the  two  numbers,  and  t&at 
product  by  the  other,  the  lad  product  (hall  be  the 
aniwer. 

There  are,  fametimes  figures  laved  by  this  method, 
and  there  u  no  addition  of  products. 


I-et 
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let  427  be  multiply^!  by  56,  or  by  7  and  8  ;    lor 
7  times  B  makes  56. 

427  '427 

7  56  •      ■       j 

2989 
.  8 

23912  Product.  2391a  Product. 

When  there  is  a  cypher  or  cyphers  to  the  right 
hand  either  of  the  Multiplicand  or  Multiplier,  or  both; 
in  that  cafe,  place  the  factors  as  in  the  following  ex-» 
amples,  then  multiply  the  fignificant  figures  into  one 
another  as  before ;  ommhting  the  cyphers  till  the 
particular  produces  are  added,  and  to  their  fum,  or 
general  product  on  the  right  hand,  annex  fo  many 
cyphers  as  are  in  either,  or  both  the  factors. 
579  4762000  84300 

4200  .  114  630 


1 1 58  66668  2539 

5316  4762  ,         5058 


2431800         542868000  53109000 

I  come  now  to  (hew  the  excellent  ufe  of  Multiple 
cation,  in  anfwering  all  manner  of  qoefttons  that 
ordinarily  occur  in  buffinefe;  where  we  have  the 
price  of  one  thing,  and  want  to  know  the  value  of 
many  things  at  that  rate ;  and  that  by  inch  eafy  rules 
and  directions,  that  any  one  who  underftands  Additi- 
on (hall  readily  perform  any  queftion  this  way  :  for 
nothing  more  is  required  here  than  to  carry  from  one 
denomination  to  the  next,  exactly  as  we  do  in  that 
rule. 

Cafe  I.    When  the  Multiplier  confifts  but  of  one 
figure. 

RULE, 


(   a?   )  i 

RULE. 

Begin  firft  to  multiply  the  lead  denomination,  and 
jfo  proceed  from  one  denominationNto  another,  till 
you  come  to  the  greateft ;  dill  minding  (as  in  Addi- 
tion) to  carry  i  from  each  denomination  to  another, 
for  as  many  digits  as  make  an  unk  of  the  next  fuperibr 
order,  and  to  place  the  overplus  of  each  denominati- 
on, orderly  under  the  line. 

Examples. 

What  coll  8  bolls  of  meal  at  1.  5  :  17  :  8    the 
boll? 

5  s  17  :  8 
8 


Anfwer,  47  :     1  :  -^ 

-  In  the  foregoing  example,  I  laid  8  times  8  is  64  d. 
that  was  4  odd  d.  which  I  let  down,  and  carried  5s. 
for  the  60  d.  to  the  next  product ;  faying  8  times  7  is 
56  and  5  I  carried  is  61,  I  (et  down  the  1  and  carried 
6,  laying  8  times  1  is  8  and  6  I  carried  is  14  tens,  or, 
7  1.  then  8  times  5  was  40,  and  7  made  47  1.  1  s.  4  d. 
the  price  required*  And  fb  of  any  other  of  this 
nature* 

'  What  coil  7  lb.  of  tea  at  u  s.  7  d-  per  lb.  ? 
II   :   7 

7. 

1.  4  :     1:1  Anfwer,  ' 

What  coft  9  ells  of  cloth  at  17  s.  9  d.  per  ell. 
17  :  9 
9 

1.  7  :  19  :  0  Price 

Jo 


(  **  ) 

In  tbc  foregoing  example,  I  (aid  9  times  9  was 
81  d.  that  is  6  s.  9  d.  1  fee  down  the  9  d.  and  carry- 
ing the  6  s.  I  laid  9  times  f  was  63*  and  6 1  carried  was 
69 ;  I  fet  down  the  9,  and  carrying  the  6,  I  laid  9 
times  t  was  9  and  6  I  carried  was  15  tens  which 
made  I.  7  :  19  :  9  price* 

In  eight  pieces  of  cloth,  each  15  ells  3  quarters  a  * 
nails  i  what  ells  ? 

e*      q.    n. 
1$  :  3  :  2 
8 


127  v  o  :  Q  Anfwer* 

Cafe  II.  When  the  Multiplier  is  fuch  a  number,  a* 
any  two  figures  in  the  multiplication  tabic,  multiplied 
together  can  produce:    then  mtdtipiy  the  price  or 
quantity  given  by  one  of  the  numbers,  and  that  pro- 
duct by  the  other  number,  and  the  laft  product  will 
be  die  anfwer. 
What  coil  24  ells  of  cloth  at  1 7  »•  6  d.  per  ell  I 
/.       d. 
17  :  6 
6 


o  Price  of  6  ells. 
4 


I.21  :     o  :  oPriceof24cH8t 

Or,  thus. 
j,      d. 

17:6 

3 


13  :  6  Price  of  .3  ell*. 
8 


at  :  o  :  o  Price  of  24  ells,  as  before. 

Here 


•       (    H  ) 

Here,  you  Sod  that  the  queftiou  can  be  performed 
two  *ays»  vi?.  by  6  and  by  4,  or  by  3  and  by  8  ? 
for.  either  of  them,  multiply  rd  togethermake  94* 

What  coft  7*  boll*  of  meal  at  1. 7  2  14  :  8  per 
ball' 

7  :  14  *  *    ' 
8 


61  :  17  :  4  Price  of  8  bolls. 
9 


1.  556  :  16  :  o  Price  of  72  bolls. 

What  coft  96  hundred  weight  of  fugar  at  1*5  :  18  :  • 
perc.w. 

$  :  18  :  8 
12 


71  :     4  :  6  Price  of  ilc.W. 
8 


I.  560  ;  12  :  o  Price  of  9*6  c.w. 

Cafe  IB.  When  the  Multiplier  is  fuch  a  number  sp 
no  two  figures  in  the  table  can  be  found  to  anfw«rrf 
then  multiply  by  two  fuch'  number*  as  come  neareft 
to  it,  and  for  the  overplus  multiply  the  price  or 
quantity  given  {hereby,  and  adding  that  product  to 
the  other,  the.  total  will  be  the  anfwer. 

What  coft  34  bolls  of  malt  at  1.  $  :  18 : 8  per  boil? ' 
9  :  18  :  8 
8 


■   '    -              19  '- 

9 

:  4priceof9J>olls. 
4 

317  : 

17 

:  4Priceof32bolIs^ 
:  4  Price  of  4  bolls.  " 

1                         h  itf  : 

] 

:  $  Priced 34  bolls. 
Ml 

^ 


In 


r 


(    9*    )       . 

-  Itftht  fiirtgdiAg  totamtfti  find  the  two  fflMhte*»&at 
rmritiply'd  togethef  toffce  ae****  W  $4*  areS  and  4, 
by  thefe  I  m\Al\fifd  &  beftre>  **kf  the  Itfl  prodeif 
isM*?:  .1-7*4  **!»*»<*  J*  Wis*  but  ftsthe 
quantity  is  34  bolls,  I  yet  want  the  price  of  2  fcottM 
wherefore  I  multiply  the  price  of  dn#>  boll  By  a  and  k 
produces  1. 19  :  17  :  4  which  Added  to  the  price  of 
32  bolls,  viz.  to  I.  317  :  17  :  4  makes  h-357  :  14  t  8 
for  the  anfweiy  ; 

What  coft  76  c  w.  of  (hip  bifcult  sft  13  s.  6d. 
per  c.w.  ?  -.-.-.- 

*3f  •-*  •  -  • 


1 


8  : 

2  : 

0  Price  of  iacwi 
6 

48  5 
2  : 

12,: 

0  Price  of  ?2  c.w. 
0  Price  of  4  c.\fc 

1.  51  :     6  :  oAnfwer*     '/ 

Whatcbftyiibolftoffearfeyftfl.  7  *  14  *   7fcr 
hoi!? 

7  s  *4  :  7 

6£  t  *i  4  J  Price  of  £  boils* 

• -  -  -  •  •     j  •  6 


417  :     7  •  6  Price  of  54  bolls. 
7  :  14  t  7Priceofi  boll. 

425  :     2/1  Price  of  55  bolls. 


IndieroTegbmgVxampfc,  if  1  nad  multip])M  by 
7  times  8,  which  is  56,  and  fubtrjicled  the  price  ot 
one  boll  from  the  product,  the  remainder  would  have 
been  the  anrwer,  as  before. 

Thus 


1  1*  ") 

Thus  hf  the  feregnng  examples,  at  is  wkm£t% 
th*t  wfcen  d»p  prict  ipt  «ne  thing  «  giro,  the  price /if 
«any  {at  *fct  fiune  «*te)  .may ]b*  found.  Jbaoer  and 
much  icaficr  by  Mritoplicatba  ihanby  ah*  Rule  4f 
Timee- 

Cafe  IV.  Wteniaqg*  ewobert  arc  to  1*  multiply VI 
this  "way,  .that  it,  fvbem  vmr  Multiplier  cqsfifta  of 
**  a»  i  4,  •or  »ore  hondneds*  aiwajp  Joufttfpfy  Mfc 
the  price  gsvan  by  HP,  amd  then  that  prodt*a  fcy  jo 
;aJJo,  wWdb  froiucestiie^Bkc  ofjOBci>u»<ireidi  4p» 
wdtipiy^hat  iprodoft  by  the  number  */  Juiadredt, 
abetter  I,  3>  4>  qr  **  &e>  ajrt  A*  prnduft  *  d* 
value  of  (p  many  hundreds;  then  for  the  tens*  whether 
?0t  %o,  jfif  fcc.  inukifJy  that  j»pda&  wfejdb  gives 
tbeprfceiof  jo,  rfthcrty?,  3,  4,^5, accoxjlipgip 
tfce  prober  *f  tens,  .which  place  under  *fce  iaft  pre*- 
dud,  without  drawing  a  line ;  ano*  (for  /th*  ^unttfr-a£- 
ways  multiply  the  price  given  by  themXr  whether  %> 
3/  a,  *ic.  apt*  fee  thatafib Ainder  the  former  predo<5ts, 
fo  that  you  will  have  three  lines  to  add  together,  and 
the  total  of  them  will  he  the  anftter.  ^    , 

The  following  examples  vMi  mal^e  all  the  4  cafes 
ea^fy  to  be  imderftood.  *  ~  -  *■  -  -  r 

What  coft  742  lb,  of  tea  ai  ys.  8d.  per  lb, 

7:8  ; 

■     '  19  •       1    :    1 

3  :  16  :  8  Priced  ooJb, 


268  a    £  ?.  8  :ftke*>f  7©a*b.: 
15  :     6:8  Price  af*  40  lb. 

i<   3 ,;££&* tf jib-- 

v.\4m  >.  m1 


*?*  >s  *6  :  ***fceflf  J4J  A. 


Flrft 


(  ♦»•■>' 

Tirftt  multiply  ys.  8d.  by  io,  and  that  produces 
1.  3  :  16  :  8  for  the  pi-fee  of  io  lb.;  then  I  multiply 
1  3  :  16  :  8  price  of  io  lb.  by  io,  Mid  that  produces 
3.38:6:8  few-  the  value  of  ioo  lb.  which  1.36:6:8 
I  multiply  by  7,  the  number  of  hundreds,  and  that 
produftl.368  :  6  :  8  is  the  value  of  700  lb.  Then  for 
*he  4  tens  in  43,  I  multiply  1.  3  :  16  :  8,  the  price 
of  10  lb.  by  4,  and  that  product  is  1. 15  :  6  :  8  the 
value  of  40  lb.  And  laftly  for  the  3  unit*,  I  multi- 
tkfty  the  the  pice  of  one  lb.  ys.  «d.  thereby,  and 
^heiprodua:  gives  the  value  of  3  lb.  And  tbefe  3  lines 
i^n^aacfedtpgetWgivcl.  384  :  ,6  :  4  the  price 
of  743  lb.  r 

And  thmsnayjray  example  of  this  kind  be  dona, 
let  itte  as  large  as  it  will,  only  when  the  Multiplier 
confifti  of  thousands,  you  have  four  lines  to  add  to* 
gather,  and  when  of  hundreds,  but  three. 

\ft*t  &>&  1745  ftope  of  hay  *t  4J  <J.  per  ftone  ? 
dm    q. 

*9 


1 


11  :  2  Price  of  10  (tone. 
10 


1  :  19  :     7  :  o  Price  of  100  ftoifc, 
10 


«— 


10  :  15  :  10  :  o  Price  of  1000  ftone. 
13  :  17  i     i  :  o  Price  of  700  ftone. 
IS  5  10  :  o  Price  of  40  ftone.  " 
1  :  11:  3  Price  of  5  ftone. 
>  •  •  — •  .1 

34  :  10  :    8  :  3  Price  of  1745  ftone. 


j*  •   *w  •     v  *   3  f  *r>*  w  1 74>  nonet 

Note,  The  price  of  700  ftone  was  got  by  multiply* 
jng  the  price  of  100  ftone  by  7 ;  and  the  prieeof  40 
ftone  was  found  by  multiplying  the  price  of  10  ftone 

by 


(    93'   ) 

fey  ,4  i  *nd  *&•  P***  °^  5  ttonc  w««  got  by  tnoftiply- 
ing  the  price  of  I  ftone  by  5.  And  thus  you  may 
perforin  all  examples  of  this  kind.    ~. 

What's  the  rent  of  9  acres  of  land  at  \.  10 :  17  :  5 
Scott  per  .acre? 

/.       /.     <t. 
10  :  17  :  f 

9 


t.  97  :  16  :  9  Aofiter. 

What's  the  rent  of  35  acres  at  19  s.  10  d.  per  acre? 
i.       </. 
19  :  10 

7 


6  :  lfe  •••  to  Rent  of  7  acres. 
5 


1.  34  :  14  :     &  Rent  of  3$  acres. 
What  cod  47  lb.  of  Bohealea  at  14s.  $d.  per  lb.? 


4":     6  ?  6  Price  of  6  lb'. 
8 


34  :  12  :  o  Price  of  481b, 

14  :  J  Price  of  1  R>.  fubtracled. 


1.  33  s  17  ;  7Prfctrf^y*. 


What.. 


(     94    ) 
Wha**4t  J0$  yanfeof  fee  c&mbrfck  at  il  *.  7*» 

fcryard? 


i 


li  s  7 
jo 


5  :  15  ;  io  Price,  of  io  yards, 
io 


57  :  1 8  :     4  Price  pflfig  yards. 
2  :  J  7  ;fl  Price  of  5  yards* 


60  :  j6  :     J  Price  .of  105  yards*  - 

What  principal  fura  will  in  I  year-give  76  7 1.  14  s. 
yd.  intereft  at  5  1,  per  cent  ?   . 

iVb/*,  20  times  one  year's  intereft  of  any  fvun  at 
5 1,  per  cent.js  equal  to.the f>rjncyal,iujn, 

767  :  14  :     7 


2838  ;  J2  i  ii 
4 

1. 15354  :  11  :    ^Principal  lorn. 

The  proof  of-  a  ftadc  of  oats  is  J  boll  3  firlots  3 
pecks  1  lippic,  what's  the  ftpck,  when  34  times  the 
proof  ts  equal  thereto  ? 

^       *   /    *     A  - 

4    -.    -  - 

7  :  3  :  X  :     o 

Bolls,  46  :  3  :  2  :     o  Stock. 

What's 


Vlfaat'stlie&iple  intereft  of  K  f$$S4*l1  :»  far 
?  years  at  5  L  per  eent«  per  annum. 

Multiply  the  principal  fum  by  the  rate  of  fate  eft, 
cut  off  two  figures  to  the  right  hand  of  the  pounds, 
and  thcfeon  the  left  are  the  pdund**f  one  year's  in- 
tereft ;  then  multiply  the  pounds  cut  off,  by  20, 
taking  in,  at  the  (km*  time,  the  (hillings  (if  any)  and 
cutting  off,  a«  before,  2  figures  from  the  right  hand 
of  these  (hillings, ,  the  (hillings  on  the  left  are  a  part 
more  of  one  year's  intereft  ;  Taftly  nmkiDly  the  (hil- 
lings cut  off,  by  1*,  taking  in  the  pence  (if  any} 
cut  off  two  figures  from  the,  right  hand  (as  before) 
and  thefc  4m  the  left  are  £>  many  pence  of  on*  year's 
intereft/  and  the  figures  cutoff  if  fignuwant>  are  s# 
ssany  parts  of  a  penny. 


See  the  W*rk* 

15354 

:  11  :  t 

S 

I-  767,72 

i  18  J  4 

- 

8.14,58 
12 

d.  7,00 

/.         X. 

767  :  14  : 

i. 

7  Intereft  for  1 
7 

year* 

1.  5374  :    2:1  Intereft  lor  7  years. 

Intereft  at  3,  4,  6,  7,  8,  per  cent.  &c.  may  be 
found  after  the  fame  manner. 


A  gentleman  utpbuy  an  cftateof  I.8767  :  18  :  8       1 
per  annum  at  2 J  years  puprchaft,  what  ftm  will  Jervc; 
for  that  cod? 

/.         J.     </• 

876?  :  18  :  8 

5 


43839  =i3-4 
5 


L219198  :     6:8  Anfwer. 

A  gentleman  granted  a  tack  to  a  farmer,  for  19 
years  commeticeing  at  Whiflunday.  1748,  for  the 
yearly  rent  of  1.  567  :  14  :  Si  what  years  are,  paffc 
and  to  come,  and  what  money  is  paid  and  to  pay,  at 
Whitfunday  1 75  7,  Hippoungall  bygone  rents  paid  ? 

*757  r  19 

1748  9 

9  Years  p*ft.  10  Years  to  come* 

/*       j.      d.  /.       s.     d. 

567  :  14  :  5  567  :  14  :-5 

9  10 


!1.  5x09  :  C9  :  9  Paid.  I.5677  :     4  :  2  To  pay. 


347 


349  Spidfers-av*  to \jw6  new  elotU,  and  each  c*at 
to  contain  3  ells  3  quarter**  jpft ;  hovv  ujuch  cloth 
will  ferve  i 


e.     q.    n. 

3:3:^ 

to 

38  :  o  :  2  Serves  iofdldier* 


381  :  x  ;  o  SeYves  100. 
3 


1 143  :  3  :  o  Series  300  foldictfc 
l$2  :  2  :  0  Serves  46* 
34  :  1  :  i  Serves  9. 

Ells.  1330  :  2  2  1  Serves  349  foMkn. 

A  than  Hv'd  19  years  on  a  farm  whole  yearly  rent 
was  I.173  r  M  :  9>  at  tke  eiuLof  Anhick  time,  it 
was  fcuod  that  all  his  partial  pAygnefit*  amouoted 
only  to  1. 1997 :  i3  :  8;  I  demand  the  fum  of  arrears) 

J7?  '  *4  :  9  ""      . 

3 


521  :     4:3  Repi  4ue"&f  5  yearsr 
6  .-' 

3127  :     5  1  6  Rent  tbr  18  Years; 
Add.  173  :  14  :  9  Rent  for  tv  year. 

3301  :    p  ;  1 3  Rent tfue  fi>r  19  year!* 
T99t  ?  tfl  :'  8  Partial  payments. 


m\i\im, 


I.  1303  :     1  :  7  Sam  of  aftea*s< 


(     98    > 

;  I  bought  1 6  parcels  6*  tea,    each 


7  H»*  7  6KT  £      } 


drops ;  now  mt 
lb.     i 
7  • 

icn  was  «  ait  r 
oz.  dr.                                         .     . 
7  '  S 
4 

29  .•  1 

3  .•  4  In  4  parcels*       * 

4                           ... 

jib.  119  .• 

7145  Sailors 

18  months  pay 

each  hath  27  s. 

/. 

1  .• 

5  t  0  In  16  parcels. 

are  to  be  difebarged,  and  each  to  have 
;  what  fum  will  -dear  them  on> .  when 
6  d.  a  month  *  ' 
j.     d. 

8  • 

24  • 

6  ;b  Pays  one  Tailor  for  6  months. 

18  .•  0  Pays  1  fallc*  for  18  months. 
10 

249  • 

0  :  0  Clears  oft  to  (aiior*. 
10 

5490  * 

0  :  0  Pays  officio* 
10 

24900  .• 

0  .•  o  Pays  qfFiooo 
7 

174300  ; 

2490  : 

996  .• 

124  .* 

0:0  Pays  off  7000  lailors. 

0  .•  0  Pays  1  op. 

0  .•  p  Pays  .40.                      ; 

io  .•  0  Pays  5.                "        \ 

*    1. 1 77910  .•  10  ;  o  Paya  off  7145  failors. 


(    99     ) 
,  .  What  period  of  time  will  14  times  53  yean,  192 
days  17  hours  11  minute*  make,  at  565  days  to  the 


iw  • 

J.  d.       b.      mr 
S3   :  192  :  17  :  11 

2 

|  107  ;  20  :  10  :  22 
7 

Years.  749  :  143  :    o  :  34  Period  required," 

I  bought  9  hogmeads  of  fugar,  each  weighiiig 
groft  7  c.w.  1  qr.  11  lb.  and  being  allowed  a  deducti* 
pn  of  1  c.w.  2  qr.  13  lb.  upon  each  hogfhoad ;  what 
was  the  seat  weight  of  the  fugar  i 

c.w.  q.     lb.  •  • 

7  :  1  :  11 
Sub,  1  :  2  :  1 3  For  allowance  on  I  hhd,    " 


$  :  2  :  2$  Neat  weight  of  j  hhd. 
9 


Cw.  51 :  2  :  10  Neat  weight  of  9  hhds. 


(    *ao   ) 

A  gentleman  refting  I.  759,  and  not  being  able  to 
pay  the  wholey  -compoonds  vrith  his- creditors  at  14  s. 
7  d.  per  pound ;  what  fom,  at  that  rate,  will  <l#at 


1 


f  he  debt 

*4  s 

7 
10 

*7  •• 

5  •• 

ip  Pays  ip  |. 
10 

73  .• 

18  .' 

4  Pays  100  1 

510  ;    8  .•    4  Pays  700  1- 

36  ••    9  .•    2  Pays  50 1. 

6  ,%ii  ;     3  Pays 9  1. 


1*  553  :    8  J    9  Pays  759 1,  the  total  debt. 

What  Ster.  money  may  I  give  in  exchange  for  97 
French  crowne  at  4c  6  o.  per  pfcceV 

V*:       '       s.     J. 
A.  6 


Y;.*>  ;  6  For  9  crowns. 

3 "    * 


1. 6  ;    1:6  For  17  crowns. 


What  Ster*  money  may  I  give  in  exchange  for  16 
Spanifh  patavoons  at  4  s.  9  d.  per  piece  1 


4:6 

4 

18  :  8  For  4  pauvftoni. 

1 


I.  J  :  14  :   8  For  16  pattvoom. 


What  Ster.  money  may  I  give  in  exchange  for  109 
Portugal  milUrec*  at  6  s.  9  d.  per  piece  f      ' 
s;    d. 
6  :  E 

" .fi  if ni>  hi  > 

3  :  £  :  8  For  10  mill-ree* 
10 


33  :  6  :  8  For  ipo  mill-rees. 
3:0:0  For  9  mill*rees. 

»         I     II    *      I    M   Jl 

1.  36  :  6  ;  8  For  109  mill-rees. 

What's  the  weight  of  46  Ingots  of  filvcr,   eagb 
4  lb.  6  oat  Troy  ? 

p.     0^ 


40  ;  6  Weight  of  ykigpth 

20a  :  6  Weight  of  44:  ingot*. 
4  :  6  Weight  of  1. 

L  207  :  o  Weight  of  46  ingots, 

What  quantity  of  golcj  muft  there  he  to  make  n 
funeral  rings, -each  to  weigh  3  penny  weight  12 
pains  I  *  «» 

fat.  gfi. 
3  :  12 
12 


2  :     2  :     o  Goes. for  12  rings. 
6 


Uy  I  s  O  :  12  :     6  Goes  to  make  72  rings, 

Proofs 


C    ioa    ) 

Proofs  of.  Multiplication. 


1 


I.  Call  out  the  nines  out  of  all  the  particular 
produds,  place  the  remainders  on. the  right  hand  of 
their  refpecUve  lines;  alio  call  out  the. nines  out 
of  theft  remainders,  as  they  ftand ;  and  if  the  over- 
plus  be  equal  to  the  remainder  when  the  nines  are  caft 
out  of  the  general  product,  the  work  is  fuppofed  to  be 
right.  -  , 

See  the  vjorfrof  the  following  example  fi  proven. 

46758  I 
3451 

l.      1   «•— ^m 

233790  ^ 

187032       3 
*  402  74        o 

Produdl;  16131510  I  o 


Or,  caft  out  the  nines  out  of  the  Multiplicand, 
and  alfo  out  of  the  Multiplier*,  caft  out  the  nines  out 
of  the  product  o£  the  two  remainders,  and  if  the  over- 
pi  us  be  equal  to  the  remainder,  when  the  nines  are 
caft  out  of  the  general  product,  the  work  is  fuppos'4 
right ;  as  in  this  fel lowing  example. 


41 1 341  | 


23505? 


Product.  2761861  I  4 


But 


(    *oJ     ) 

But  tWw^y  of  proving  Multiplication  by  caftrog 
out  the  nines  is  not  to  be  depended  on,  as  I  have 
often  experienced :  only/ this  hi  ay  hd  &M  ior  it,  that 
if  the  work  be  rightly  performed,  k  wilt  neper  appear 
to  be  wrong  by  this  way  ;.  but  it  many  times  makes 
an  operation  appear  right,  when  it  »  utterly  falfe. 

II.  Multiply  the  .Multiplier  by  the.  MuUipucand* 
and  if  the  Product  corresponds  with  that  when  the 
Multiplicand  is  multiply 'd  by  the  Multiplier,  the 
work  is  right*,  .... 

'■"     •  ■■■'"'  ?4.       , 

■  487  .     .       1  .  487 

24  r 

*—  168 

1948  192 

'9.74         \     .   ,   -    '  ,        0 

*_, — t  .     .  i i. 

1*688  t     '  *i°88 

III.  The  work  of  Multiplication  is  certainly  right 
when  the  Product  divided  by  the  Multiplier  quotes 
the  Multiplicand ;  or  divided  by  the  Multiplicand 
quotes  the  Multiplier ;  but  this  method  of  proof  muft 
be  delayed  till  we  come  to,  Divulon. 

I  might  have  here  laid  down  the  method  of  multi- 
plying numbers  of  divers  denominations,  by  numbers 
of  divers  denominations  of  the  lame  kind  ;  but  there 
being  too  much  divifion  ufed  in  that  cafe,  I  (hall  de- 
fer it  till  I  come  to  treat  of  ^he  rules  of  Practice  where 
it  will  fall  naturally  in. 


I  Come*iiaw  to  that  branch  of  Multiplication  call'd 
Reduction  Defending,   which  is  the  changing 
of  airy  propos'd  greater  denomination,  into  a  lefler 

name 


<     **4    ) 

na»«  required,'  a*  pounds  into  fhittiflg*,  gufeeaarin- 
ta  peaces  hundred  weights  info  lb.  or  bplU  into peck*, 
fccvftil}  pr^f^rvi^g  the  value,  tho'  in  4jfiew»t-tcrn»- 
Eeduftten  »«o*uie of  itfelf,  and  this  fart  of  it 
being  performed  by  Multiplication,  (houid  always  be 
taught  knmediatcly  after  thd  iatne*  tad  before  *>iw- 
Con,  as  all  the  cafes  in  that  rule  cannot  be  pointedly 
refetved  without  this  kind  of  RcduaSon. 

-  Io  this  part  of  BfottipliotSpn  there  are  three  cafes. 

Cafe  I.  When  any  number  or  fum  is  given  *o  be  re* 
duced  only  to  the  next  inferior  name.  As  ells  into 
quarters,  pounds  to  (hillings,  hours  to  tnuiutes,  or 
gallons  to  quarts,  &c. 

RULE. 
Confider  how  many  of  the  denomination  into 
which  yon  would  reduce  it  are  containd'in  atr  unite 
or  integer  of  the  given  denomination,  and  multiply 
the  ^ven  number  thereby,  and  the  product  will  be 
the  unfwer  to  the  queftieo. 

In«97l.wbatftiHk»gs? 

297 

5940  S&Uings; 

Here,  I  confidered  that  in  1 1.  areio  (bating*,  and 
that  the  number  of  ftUTmgs  in  107  1-  would  be  *o 
times 297;  wherefore  I muVtiplyM  2970*  *o,  **I 
the  producl  was  5940,  and  fo  many  flattings  are  co*> 
tain  d  in  297 *"• 

CafeH.  Vfbtn^BftjmwvxnAxr  is  gpren-t©  be 
reduced,  and  there  is  a  denomination  or  denominati- 
ons between  the  number  given  and  ««*er  «joiitf  ; 
as  if  poundswere  gweo  to  be  reduced  to  pence,  dla 
to  nils,  acres  into  «Us,  <*&amt*&tejh**: 


(    x*.    ) 

...     if  UL  E. 
Reduce  the  given  number  (a*  before)  iota  the  next 
inferior  denomination,  and  that  product  into  the  next, 
&c.  until  you  have  brought  it  intq  the  denomination 
required.     As  h  the  following  example. 

In  576 1.  how  many  farthings  ? 

-  •  ■ .    576 

.  ^  ao 


11520  Shillings". 
12 


•   138240  Pence.     v 
4 

552960  Farthings. 

Here;  t  firft  multiply 'd  576  (the  given  pounds)  by 
do,  and  that  produced  11520  (hillings  :  then  I 
xnuitiply'd  tbefe  11520  (hillings  by  12,  to  bring  them 
to  pence,  and!  they  produced  138240,  the  pence  in 
11520  (hillings.  Laftly  I  mutiply'd  thefe  138240 
pence  by  4,  to  bring  them  into  farthings^  and  I  found 
the  product  to  be  552960  farthings,  which,  are  equal 
in  value  to  576  1. 

•     If  the  576  pounds  had  jbeeri  .  multiply 'd  by  960 

(the  farthings  in  one  pound)  they -would  have  prooV 

ced  the  fame  number  of  farthings. 

See  the  work* 

576 

960 

34560  .  : 

'   5lg4 

552960  Farthings  as  before. 
O  Id 


0 


In  425  c/w.  what  lb. 

4*5 

4  The  qrs.  in  I  c.w* 

iTooQ**.  * 

28      the  lb.  in  a  <p. 


4I600  Lb. 

Here  I  multiply *d  the  28  by  if 00,  and  brought 
the  work  into  one  line,  as  formerly  directed.  Ana  if 
the  425  c.w.  had  been  multiply'd  by  11 2,  the  num- 
ber of  pounds  in  c.w.  the  anrwer  would  have  been  the* 
lame  as  before. 


See  tie  work. 

AH 
112 

5190 
425 


47600  Lb.  as  before* 
In  54  yards  how  roa>?  nail*?  . 

54 

-^  4 

4 

S64  Nailf. 


If 


(  ,w  y 

If  you  had  muitiply'd  the  54  yards  by.  *6  (the. 
naiU  in  00c  yard)  the  fame  anfwer  would  have  been  . 
produced* 

8cf  tie  wrk.         • 
54 

864  Nails,  as  before. 

Cafe  III.  When  the.  number  given  to  be  reduced, 
confiils  of  divers  denominations*  as  pounds,  (hillings, 
pence  and  farthings;  or  years,  days,  hpjirs  and 
minutes,  &c. 

R  U  I  E. 
Reduce  the  higheft  denomination-  fat  before)  into 
the  next  inferior,  and  add  thereto  the  number  (landing 
In  that  denomination  to  which  your  higheft  number  is 
reduced*  Then  reduce  that  funrinto-the  next  inferi- 
or denomination,  adding  thereto  the  numberiUnding 
in  diet  denomination,  te>  whiebyau  have  reduced  tho 
laid  foro.  Do  fa,  until  you  Have  brought  the  given 
nuinber,  into  the  denomination  required. 

T:    '■ 


Se* 


(  ™*  )      .... 

See  the  work  of  the  following  example. 
In  I.87;  17  :  n  r  3  what  mil.  d.  and  farthiqgs  ? 

$7  •  »7  :  xi  :  3 

20 

1740 
Add       17  Shillings. 

1757  Shillings. 
12 


21084 
Add  11  pence*. 

*  j 
91095  Pence. 

4 


84380 
Add  3  farthings. 

,84383  Farthings. 

This  laft  queftion,  or  any  other  of  the  feme  kind, 
viz.  where  the  number  given  to  be  reduced  confifls  of 
fcveral  denominations  (whether  money,  weight,  or 
meafure)  may  be  more  concifely  refolved  thus,  Multi- 
ply as  before,  and  take  in  the  numbers  that  (land  in 
each  inferior  denomination,  as  you  reduce  the  higher 
to  it.  That  is,  when  you  multiply  by  the  units 
place  of  the  multiplier,  take  In  the  units  place  of 
the  number  {landing  in  the  next  inferior  denomi- 
nation/ and  when  you  come  to  multiply  by  the 
place  of  tens  in  your  Multiplier,  take  in  the  place  of 
tens  (if  any)  of  the  faid  number,  and  by  this  way 
you  will  fave  a  good  many  figures. 

Example. 


^  m\  (  IO*  )\ 

Example*] 
Jn  J.  54  :  x-7  2"  7  what  (hU.  £  aa4*ferriiii#  J 

54  :  17  :  7        '•--•,• 
1097  Shillings. 


13171  Pence. 


52684  Farthings, 

Here,  in  multiplying  by<  20,  I  fay  o  times  .4  is* 
nothing,  bot-7  that  ftands  ia  the  units  place  of  Ail-' 
lings,  is  7;  andbecaufe  the  Multiplier  iso,  I  go  no 
farther  witbit  j  (for  if  I  (hpuld  the  whole  prolyl* 
woulfl  t>e  o)  but  I  proceed  with  2,. the  tens  plaeepf  the 
Multiplier,  laying  2  times  4  is  8,  and  1  that .  fiands 
in  the  tens  place  of  (hillings,  is  9,  and  2  times  5  is  10, 
which  makes  1097  (hillings,  in  1.  54  ;  I7v  Then 
when  I  came  to  reduce  1097  (hillings  into  peace,  I  fay 
X  2  times  7  is  84,  and  7  that  (lands  in  the  place  of 
pence,  is  91,  that  is  1,  and  carry  9  to  the  product  of 
the  next  figure,  and  fo  I  go  on  to  multiply  .tULrije 
product  comes  out  to  1 3 1 7  r  pence^fq^al  to  54 1. 17s. 
7  d.  Laftly,  I.mukiply  thofe  131 71  d.  by  4,  and  they 
produce  52684  farthings^  eq^ual  to  1.  54  :  17  :  7. 
So  the  wofk  is  finimed. 

In  38 1.  9  pence,  what  (hillings  and  pence  t 
38  :    0:9 
20 

760  Shillings. 

12  '-  ' 

9129  Pence, 


Here  you  may  obferve,  that  the  9  pence  is  not 
taken  ia,  till  you  are  reducing  the  (hillings  to  pence. 

By  the  foregoing  rules,  are  a|T  Reductions  defend- 
ing (that  is  from  greater  denominations  to  lefier)  per- 
farmed;  whether  they  be  money,  weight  or  meaiure, 
that  is,  by  confidering  how  many  of  the  next  Jefler 
make  an  unit,  or  one  of  the  neater  denomination, 
as  before  directed ;  and  then  multiplying  accordingly, 
defending  from  one  denomination  to  the  next,  till 
the  work  is  finilhed.  And  for  further  afliftance,  re- 
coqrfe  muft  be  had  to  the  feveral  tables  of  Aliquot 
Parts  in  money,  weight  and  meafures,  in  the  H. 
Chapter  of  this  book. 

If  any  one  of  an  ordinary  capacity,  coofiders  atten- 
tively the  nature  of  the  foregoing  rules*  and  obfertes 
the  work  of  the  following  example*,  He- cannot  o*sJs> 
to  be  matter,  of  Multiplication  in  ill  it*  part*. 

In  11  i.  1  farthing,  what  All.  d.  and  rVtMngt  f 

.7*  "... 

540  Shillings.  .<*< •  *. 

,12  *    ' 


35021  Farthingi. 

In  857  guineas  what  (hil.  d,  and  farthings* 
2 1  Shillings  in  a  guinea. 


I 


17997  Shillings. 

I2_ 

215964  Pence, 

4 

563856  Farthings. 

la 


t    «*  1 

27  Shillings  in  a  moidore. 

4*9 
134 

1809  Shillings. 

In  157  Crowns,  *b*t  pence 
60 

9420  Fence. 
In  80  merks  Star.  *hat  1.  Scots.,? 


712  1.  Scott. 

V  ... 

In  j8  1.  Ster.  what  1.  Scots  f 

696  I.  Scott. 

In  1. 67  *  14  ••  8  Ster.  what  Scots  money? 

I.812  :  16  :  o  Scots.  ' 

In  $46  1.  Ster,  what  crowns  f  ■ 

4       * 

2184  Crowns. 

*• 

In  175  merks  Ster;  what  merks  Scott  i 
12 

2100  Merks  Scots. 
*  In 


...      (    if*  1     .  -  i 

In  64  K  Ster.  what  nfcerk*  Scots  f  #  1 

Jl!    :"     '-   "'"   -  -  -       '! 

H52Mcrks  Scots.  '     * 

Id  184  crowns,  what  t.  Scots  and  what  (hillings 
Ster?  *        ' 

jg*  184 

r  .•"■■■   ■        * 
■  ■  ■  ■  1   — ..  1  ■ 

552  1.  Scots.  -     920  Shillings  Star, 

In  1 7jbalf  guineas,  what  fixpenccs  ? 
.21  . 

17  -  -  • 

34 

357  Sixpences.  ,.-..".  •    '  - 

In  524 1.  Ster.  what  half  crowns  I' 

4192  Half  crowns.  -..,..      • 

In  58  merks,  what  pennys  ?       .     . 
160 —  •-•* 

9280  Pennys. 

In  789 1.  Ster.  how  many  groats  ? 
20 


j  5  780  Shillings. 

:3 


47340  Groats. 


v 


JtUWo^Wj  have  bflfo  the  &3ie>  jf  yoji  had  iptiltmly 'd 

60 
47340  Graati^  as  bofdfti 

in  546  pieteaof  eigh£  at  4  s.  £  d.  \vhat  1.  Steer; 

4.:  6 
I* 


2  :    5:0  Value  of  iopleceto 


22  :'  16  :  o  V*lqe  tflf  i^ta. 


XI 2  :   10  :'  o  Value  of  506. 

?:     o  :  Q  Value  of  40. 

■A.  ^ 

1. 122  Tit  •'  .?y*^?*f?4& 

tn  1^3  mcrks,  tfhat  poufeds  ? 

13  :  4  ~ 
10 


#Y  i/V  4  Va!oe.6f  i6merki 
10 


66  :  13  :  4  Value  of  100. 
4Vatteof7c 
^>VaHeof3. 


46  :  13  :. 4  Value  of  70. 
2  :    *■:*•*—      ~ 


iif  :    6  ;  8Vahteofif}mcrk8* 


til 


MPW-.M 


(    it4    )     .' 

"  fa  trfcieces  of  ciotb,  each  IS  ells  3  quarters,  what 
tfOli? 

15:1 

4  , 

•'   "    — 1  -  -.-■■* 

251  Nails  hi  x  piece. - 
M 

3528  Nails  in  14  pieces,.  ' 

In  5  ankers,  of  brandy,  each  19  pin$  X  cbopin, 
what  chopins  and  gills  ? 

19  •  1    ^ 
*  5 


•1 


Pints  97  :  x  in  5  ankers; 
195  Chopins* 

1560  GUIs/ 

In  j8  hoik  2  .pecks,  whatfirloty  pecks  andlip- 

pies? 

58  ;  o  :  2,  . 

'    ^       .'.-•  "  4     ■.    ;    "        :    .   C 

a^zFirlots.    . 
4* 

930  Pecks. 
4 

3720  J&pk*. 


In  7a  C.W.  17  lb*  what  qrs.  and  lb,.?  .- 
72  :  o  f  17*    ' 

a88Qrt. 
28 

2m 

8081  Lb, 

In  8  Scots  acres,  what  falls  and  elk  ? 
>  160 

8 

1280  Falls, 
36 


7680 
5840 

46080  Ells. 

In  57  Englifli  miles,  what  yards,  feet,  and  inches  J . 
'      1760 

12320 
8800 


100320  Yards*    * 
3 


300960  Feet. 
12 


3611520  Inches;* 


In 


In  7*  grofs  of  bottle,  how  many  d62fit\s  Smd  fi^lc 
bottles  f 

'     ■'-  73 

12 

876  Doz. 
12 

I0512  Bottle?. 

From  the  creation  of  the  world  to  thif  prefent  ye^r 
j?S7,  hy  tbebeft  of  prophage  lliftbry:,  it  13  reckoned 
5706  years;  how  many  minutes  are  there  la  the 
fine! 

i.      h. 
Ope  year  55365  :  6 
24 

1460 
730 

'8766  Hour* in  t  yaar- 

52  5960  Minutes  in  1  vear. 
5706 


368172 
262980 


3001 1 2 7760  Minutes  dtfirci 
In  18  gallons  of  wine,  what  cubic  inches  I 


18 


41 58  Inches* 

In 


((    Vflr    )) 

jochcs? 

aSiCobicinAcpini  gallon. 

4*    . 

*i*8 

135J6  Aafw«n 

,  fn  6?  Scot*  gallons,  Vtkt  ciihfe  ta&as  f 
67 
8 


j^o^Pirits* 
103 

1608 
536 

55208  liphtt. 

In  84  !b,  7  ox.  Troy,  what  ounces,  pennj  weighty 
and  graini  i 

84  «  r 
12 


lot  5 

?4 
8T2 

406 


48  7200  Grains. 


In  4£  tun  of  wipe,  what  gallon*? 
4* 

*.  ......    4  /   ■ 

1 80  Hogfhcads.      . 
«3  . 


S40. 
1080  . 


"1 


11340  Gallons. 

Suppofe  the  circumference  of  the  earth  to  he  360 
degrees,  and  every  degree  60  .miles ;  how  many 
barley  corns  will  go  round  the  lame  ? 

60  ; 


2 1 600  Miles. 

x  760   Yards  in  a  mile. 


1206 
15*2 
216 

>■■' »t»'» 

38016000  Yards. 
3 


if  4048000  Feet/ 
12 


1368$  76006  Inches. 
3.      '., 


4105728000  Barley  corns. 


In 


.     (     "9     ) 

Id  io  lb.  zx  drops,  what  ox.  and  drops  ?    ' 

16  -#*         •  ' 

260  Ounces.    .        ~      * 
16 

as  7%  J>rOp»*  * 

Inl.  795  :  17  :  8,  what  half-pcncei 

30 

#  • 

1 591 7  Shilling!. 

12  .   \  \    \      \ 

191012  Pence. 


382024  Half-periccj. 

la  79  Florini  at  3  s^  2  d.  per  piece;  what  1.  Ster.? 
s./p.     * 
3  :  3 


I  :     II  :  8  Value  of  10  Florin* 
7"  •        "      * 


II  :     1V8  Value  of  70, 
1  s  *?lr!*  VafieoiFe). 

1. 12  :  to  :  Vv*lceef7j>* 


t    l29    ) 

In  i  Je.  BUfc  ofc  Jfepato  d9h  >lt4  *qr.  $** 
What  1.  SJtcf.  ?"      '  ~'     '"-"* 4i 


10 


4:3:0  Value  of  y$f 
10 


***- 


3  :  a  :  6  :  o  Value  of  K>£ 
9:3:9:  o  Value  of  jo. 
5  :  i  :  2  Value  of  9* " 


L  i  :  11  :  lO  :  2  Value  of  I  ?o  bittt 

In  709  inill-reea  of  Portugal,  each  £*»  3;  A  what 
l.Ster.f  7        M 

10 

2  iv»7  4  *  *  Value  of  tb* 
16 


«6  :    ?  :  1  •*  oyalueo^too. 


184  :    9  :  7_  *  o  Value  of  foc^ 

%%  :  14  :  4  ;  4.Va|iif  pf^a 

^  :%   |:jr  I  Vatfujp  ofy 


Ji- 


ajLO  i  t|M;:  3  Yaluftqf  fo9mai-«eti 

rtuxktrcd  Weights,  quarto*  *nd  pound4*  inay  be 
fpeeday  reduced  into  pounds  by  Jetting  dowa  the 
h^dreda4feveraitinies,  and  by  taking  in  iheodd 
Weight;  at  in  tb&  following  exaoipie. 


(    iai    > 

In-675  c.W.  3  qrs.  7  lb.  what  lb.  ? 
675 

67$ 

675 

63  lb.  odd.  weight. 

-•-■*_ 
75663 

In  246}  c.w.  of  cotton  yarn,  what  lb.  ? 

2*6 
246   . 
246 

84  odd  Wright. 

lb.  27636 

In  49  ells  Fitmifh >  what  quarters  and  naiU ! 
49 
3 

*47Qr». 
4 

5&8  Nails. 

In  538  French  ells,  what  qrs.  and  nails  ? 
528 
d 


3168  Qrs< 
4 


12672  Nails. 

Reduction  defending  and  aft  ending  do  interchange* 
ably  prove  ca^h  other  by  inverting  the  quell  ion,  as 
ihall  be  fhown  when  wo  comb  to  that  part  of  Reduc- 
tion. 

•       O  QHAP; 


"■"' ' ~"  "r".    t ,  '        " 

(    *"    \ 

.     C  H  A  P.    VI. 

Of  JHvipofii 

DIVISION  (which  is  thereverfe  of  Multipli- 
cation) is  a  Rule  by  which  one  number  may  be 
fpeedily  fubtra&ed  from  another,  fo  many  times  as  it 
is  contained  therein. 

*"  That  is,  it  fpeedily  difcovers  how  often  one  num- 
ber is  contained  (or  may  be  found)  in  another ;  As 
if  it  were  required  how  often  7  is  contained  in  56, 
the  anfwer  would  be  8  times. 

It  likewife  ferveth  to  work  that  part  of  Reduction 
called  Afcending,  that  is,  to  bring  lefler  denominate 
ons  into  greater  5  as  pence  into  pound*  nails  into 
yards,  lippies  into  boils,  &c.  And  injhis  rule,  two 
numbers  muft  be  given  to  find  a  third* 

L  The  Dividend,  or  number  tohe  divided.  ^ 

II.  The  l>iviibr,  or  number  whereby  the  Dividend 
is  divided. 

The  number  to  be  found  Is  called  tbc.Quotient, 
andfhewshow  often  the  Divifor  is  contained  in  the 
Dividend,  or  into  what  number  of  equal  parts  the 
Dividend  b  divided. 

And  fome  times  there  happens,  to  come  out.a  fourth 
number  (after  the  work  is  ended)  caHed  the  Remain* 
der,  which  is  always  of  the  fame  name  or  qualky  with 
the  Dividend ;  and  muft  be  left  than  the  Divifor,  if 
the  work  be  right. 

Divifion  is  either  Gngle  or  compound. 

Single  Divifion  is  when  the  Divifor  confifteth  but 
of  one  figure,  and  the  Dividend  bat  of  two  at  the 
molt}  and  this  kind  of  Divifion  may  either  be  per- 
formed by  the  memory,  or  by  the  table  of  MulU- 
olication  :  So  if  it  were  demanded,  How  many 
.times  7  is  contained  in  3$,  the  anrwer  would  be 
found  in  the  table  to  be  5  :  Here  3$  «  the  Dividend, 
7  the  Divifor,  and  5  the  Quotient,  yanfwer. 

IBS* 


(    **3    ) 

.   That  DMfian  fbpplics  the  place  of  many  Subtrac- 
tions* may  be  made  evident  thus. 

il    7 


28 
.7 


I" 
I    7 


Here  you  fee  the  Divifor  is  continually  fubtTafted 
from  the  Dividend,  and  accounting  an  unit  for  each 
time  it  is  fabtra^fcd,  the  film  of  the  units  is  the  Quo- 
tient, viz.  s*  ,  •. 

Compound  Divifion  is  when  the  Dividend  corifift- 
eth  of  many  places  or  figures,  and  the  Dtvilbr  of  one 
or  more.  As  if  7672  were  to  be  divided  by  4,  the 
Quotktot  would  be  1918. 

A  general  Rule  for  the  Work. 

Firftfeekhowoft,  then  multiply ; 
Subtrad,  bring  down  a  new  fupply* 
Repeat  this  work  unto  the  end, 
Till  all  the  Dividend  you  fpend. 

Divifion  is  accounted  the  Tiardeft  leflbn  of  Arith- 
metic ;  hut  I  0utU  by  plain  rules,  and  familiar  ex- 
amples, render  it  eaiy  to  the  meaneft  capacity  ;   *nd 

(hew 


lQTf 


X    "4    ) 

di«w  its  excellent  ufe  in  anfwering  many  queftfams, 
-which  feem  to  require  a  greater  knqwledgejn.  Arith? 
inetic.  When  therefore  e  queftion  of  compound 
Divifion  is  fohe  wrought,  you  muft  proceed  accord- 
ing to  this  following  rule.      ', 

J* 

RULE. 

Firft  fet  down  yow  Dividend,  ^making  a  crooked 
line  at  each  end  thereof,  thai  on  the  left  hand  to 
contain  the  Divifor,  and  fhat  on  the  right  hand  for 
the  Quotient ;  and  having  put  your  Divifor  in  it* 
place,  diftjngui$  With  a  point  fq  many  places  of  your 
Dividend  on  the  left  hand,  as  are  equal .  to  or  next 
exceeding  your  Divifor ;  and  afking  how  oft  your 
Divifor  is  contained  in  the  laid  fum,  the  anfwer  muft 
be  placed  in  your  Quotient  on  tbe  right  hand  of  the 
Dividend  :  then  multiply  your  Divilor  by  the  figure 
lad  placed  in  the  Quotient,  fetting  the  product  under 
your  afbrefaid  difyinguifhed  fuh},  and  drawing  a  line 
imder  both,  take  the  lower  from  the  higher,  and  to 
the  remainder,  point  and  bring  down  your  next 
figure  of  the  Dividend,  with  which  proceed  as  you 
did  with  your  diftinguifhed  number ;  and  (o  on  till 
you  have  pointed  aqd  brought  down  all  the  figures  of 
your  Dividend :  and  as  many  points  as  you  have 
made  in  your  Dividend,  fo  many  figures  will  be  in 
your  Quotient. 

Note,  And  the  times  that  you  take  the  Divifor  out 
of  the  Dividual,  never  exceed  9 :  and  the  Dividual 
never  exceeds  the  Divifor  above  one  figure" . 

All  operations  in  Divifion  begin  contrary  to  thofe 
of  Multiplication,  viz.  at  tbe  firft  figure  to  tbe  left 
hand,  or  that  of  the  higheft  value,  and  decreale  the 
Dividend  by  a  repeated  subtraction  of  each  product 
anting  from  the  Divilor  when  multiply'd  into  the 
Quotient  figure. 

The  only  difficulty  in  divifion  lies  in  making  cLcjce 

of 


1 


^ 

«f  fuch  a  Qoetient  figure  as  k  neither  too  much  net 
too  little ;  and  that  may  cafily  be  .obtained  by  o\>» 
ferving  the  following  rule,  whjch  hafh  twp  cafes. 

Cafe  I.  When  the  firft  figure  of  the  Diviibr  can  be 
taken  from  the  firft  figure  of  the  Dividend. 

As  often  as  the  firft  figure  pf  the  Divifor'is'  taken 
from  the  firft  figure  of  the  Dividend^  fo  often  rouQf 
the  fecond  figure  of  the  Diviibr  "be  taken  from  the> 
fecond  figure  of  the  Dividend  wlteh  its  joined  with 
what  remain'dof  the  firft:  and  as  often  muft  the 
third  figure  of  the  Diviibr  be  taken  from  the  thir4 
figure  of  the  Dividend,  &c. 

Cafe  II.  Wben  the  firft  figure  of  the  pivifbr  can- 
not be  taken  from  the  firft  figure  of  the  Dividend. 

RULE. 

So  often  as  the  firft  figure  of  the  Diviibr.  is  taken 
from  the  fwo  firft  figures  of  the  Dividend^  often  rouf| 
the  (econd  figure  of  the  Diviibr  be  taken  from  the 
third  figure  of  the  Dividend  when  its  join'd  with  what 
remain  d  of  the  (econd  :  and  (h  often  muft  the  third 
figure  of  the  Divifor  be"  taken  from  the  fourth  figure 
of  the  Dividend,  &c. 

That  is,  the  Quotient  figure  muft  be  fuch,  as  be- 
ing mnltiply'd  into  the  Divifor,  will  give  a  product 
equal  to  fuch  a  part  of  trie  Dividend  as  is  then  taken 
for  that  operation  :  but  if  fuch  a  product  cannot  be 
exactly  found,  then  the  next  lefs  muft  be  taken,  a$  in 
the  following  example..  t 

Let  53718  be  divided  by  *. 

.Dividend.  Place  for  the 
Diviior  7  )5  3  7  1  8('-    .  Quotient  when  found,    .  . 

Here,  as  I  cannot  take  the  Divifor  7  from  5  the 

firft 


(  '**  ) 

ftrft  figore  of  the  t»? kfcrtd,  leonfiderhowoften* 
tan  be  taken  from  5*3  the  two  irft  figures  of  the  Di- 
vidend, and  find  it  may  be  bad  7  times,  for  7  time* 
J  »  49,  being  the  ffreateft  pro4«a  of  7  tat*  any 
figire,  that  can  be  taken  from  «.  I  therefore  pUci 
7  m  the  Quotient,  and  thereby  multiplying  7  tbe 
Ihvifor,  I  fct  down  tbe  pfodutf  under  53,  and  fab* 
tracing  it  therefrom,  tbe  work  will  ifcnd  thus ; 

7)537i8(7 


Then  I  peine  and  bring  down  7  (die  next  figure 
of  the  DrviddDd  \  to  the  remainder  4,  wWdi  will  then 
make  47  for  a  Dividual.  I  confider  how  often  7  may 
he  had  in  47,  and  find  it  6  firffcs  (for  6  times  7  is  42) 
I  therefore  place  6  in  the  Quotient,  and4thereby  muN 
tsjdytogztbeDmfor,  I  letdown  and  fabtrtft  the 
feodum  as  before,  «nd  tbe  work  will  tbeft  (tand  thus* 


(5) 

For  a  third  operation,  I  make  a  point  under  r  the 
next  figure  of  theDividend,  and  bring  it  down  as  be- 
fore: thenjproceedtnginaiire%efis  as  formerly,  the 
wgrk  will  itahd  thus; 


7) 


(  »t*  ) 

7>S37i8(7«7 

•  •  • 

47  - 

49 

<*) 

-Ltftly  I  point  and  bring  down  8  (the  lad  foure  of 
the  Dividend)  to  the  remainder  2,  which  makes  it 
38,  and  finding  that  7  can  be  taken  {rotn  38  joft 
4  times,  I  pUee_4  in  ihe<&«*ient,  and  die  work 
being  fiqi&ed  will  Rand  thus: 

7)^3718(7674     Quotient,  which  is  the  mi 

'•••  ythfZTt  of  5371B;  and  the 

40  Multiplicand  of   the    fesV 

^i —  example  m  Multiplication- 

Hence  it  is  evident  that  Dt» 

vifon  and  Multiplication  d» 

mutually  prove  each  ether* 


The  reatbns  of  thelp  operations  will  be  very  plain 
to  any  one  that  attentively  confidcrs  it  as  follows. 


Dlvlftr 


(     "9    )  I 

Divifor  7)53718(7000  firft  Quotient  figure.  I 

Subtraa  )49ooo(  1 

Divifor  7W7i8(  600  id.  Quotient  figure*  ] 

Subtraa  )  420o(  V  j 

Divifor  7)     5i8(     to  3d.  Quotient  figure. 
Subtraa  (     40o( 

Divifor  7)       28  (      4  4th  Quotient  figure* 
Subtraa )       a8( 

(o)  Sum  7674  Quotient  as  be- 
1  ...       ^re- 

The  firft  produa  of  the  Dtvuor  into  the  Quotient, 
Vou  fee;  b  49000,  that  is  7  times  7000 ;  the  Quotient 
figure  being  always  of  the  lame  value  or  degree  with 
that  figure  under  which  the  units  place  of  its  produft 
ftandsr.;    >.       '  >  .    "  .     ^ 

Thafecond  produa  b  here  4200,  viz.  7  times  6oo> 
not  7  times  6... 

Alfo,  the  third  prjbdua  is  490,  that  is  }  times  70," 
and  npt  7  times  ?,  for  tbe  forefaid  reafons. 
'   And  the  laftgroduabbut  28,  viz.  7  times  4,  be- 
caufe  the  4  (land  in  the  place  of  units.     So  the  fum 
4>f  the  feveral  quotients  b  7674  as  before. 

If  the  proceis  of  tbe  foregoing  example  be  well 
conGdered  and  cdmpared  with  the  fecpnd  Way  of 
working  the  firft  example  in  Multiplication,  it  will 
evidently  appear  to  be  only  the  converfe  of  that  ex- 
ample ;  for  the  particular  produtfs.are  alike  in  both, 
only,  that  which  b  laft  there,  if  firft  here ;  there  they 
are  added,  here  they  are  fubtracled :  fo  that  whoever 
underftands  the.true  rcaTon.of  the  one>  muft  needs 
linderftand  the  reafon  of  the  other,  and  then  Divifion 
will  become  very  eafy  tho'  the  Divifor  confift  of  a 
great  many  places. 

As  the  proceeding  example  came  under  the  fecond 

cafe 


t    "9     ) 

cafe  of  the  foregoing  rule,  take  anotheiNjhder  the  firft 
cafe  of  the  (aid  rule,  as  follows. 

If  6740  1.  is  to  be  equally  divided  among  five  pci*- 
fons,  whit  will eachhave  ? 

Herfc  'tis  plain  at  .fight  that  tne  Divifor  5  can  be 
taken  from  the  firft  figure  of  the  Dividend  6740,  and 
fo  it  eomes  under  the  firft  cafe  of  the  foregoing  role* 
See  the  *wdrk. 
5)6740(1346  L  tfceach. 


24 
30 

4° 

40 

(oj 

Nate,  If^aftcrtheworkbf  t)ivifioh  wended,  any 
thing  remains,  phaee  fuch  remainder  over  your  Divifor 
fcm  the  right  hand  of  your  Quotient/  and  if  will  be  a 
fraction  of  an  unit  of  the  laid  Quotient ;  &£%  the 
following  example. 

What's  the  9th  part  of  7A481  ? 
#7M'(S407f  Anfwen 


(    13°    ) 

the  Proof. 

To  prove  the  work  of  Divifion,  multiply  the  Quo- 
tient by  the  Divifbr,  and  if  the  product  is  equal  to 
the  Dividend,  the  work  is  right :  but  obierve  when- 
ever there  is  a  remainder,  it  mud  be  added  to  the 
product. 

Let  the  ivotk  of  the  lad  example  be  proved* 
9)  76481  (  8497  Quotient. 
9  Divifbr  * 


Remainder  (8)  • 


76481  Dividend 


What  hath  already  been  faid  of  dividing'by  a  fingk 
figure*  I  think  fufficient;  and  therefore  (hall  only 
add  ibme  contractions,  and  proceed  in  the  rule. 

There  can  be  no  fhorter  way,  of  dividing  by  a 
fingle  .figure  than  to  omit  Jetting  down  the  feveral 
products  of  your  multiplication,  and  to  multiply  and 
fubtract  together  mentally  as  in  the  following  ex- 
amples. 

Let  9654  be  divided  by  6. 

6)9654(1609  Quotient. 

(o) 

Here*  I  faid  fix  in  9,  once  6  and  3  over ;  then  6 
In  36,  6  times,  and  o  over ;  and  fix  in  5,  o  times ; 
but  fix  in  54,  9  times,  and  o  remained  j  and  the 
quotient  was  1609. 

Let  78456  be  divided  by  9.'  Let  483  be  divided  by  7. 
9)78456(871 7|  Quotient,  7)483(69  Quotient. 

(3)  Remainder.  (o) 


(    W    ) 

It  is  alfo  moll  expeditious  to  diyide  by  If.  and  ?3 
•s  by  a  (ingle  figure  thus : 

11)45678(4152/7  Quotient. 

(6)  Remainder. 

Here  I  laid  eleven  in  4  J,  4  times ;  eleven  in  16, 
once;  eleven  in  5  7,  5  times ;  eleven  in  38,  twice; 
and  there  remained  6;  and  the  Quotient  was  41 53  A* 

t2)A79^7A(S997Hj  Quotient. 

r.         ■«    ■ 

(10) 

Here,  I  faid  the  twelves  in  47,  3  and  11  over* 
then  the  twelves  in  119,  9  and  11  over;  the  twelves 
in  116,  9,  and  8  over;  the  twelves  in  87,  7,  and  3 
over ;  laftly  the  twelves  in  34,  ?,  and  10  ovef;  and 
the  Quotient  was  39072J.7. 

You  may  like  wife  divide  by  any  Divifor  that  hath  cy- 
phers on  its  right  hand,  by  cutting  off  the  cypher  or  cyph  - 
ers  with  a  ftroke  of  the  pen,  and  alio  as  many  cyphers 
or  figures  towards  the  right  hand  of  the  Dividend  ; 
but  remember  to  bring  tbefe  down  (if  fignificant  fi- 
gures) to  the  right  hand  of  the  remainder,  if  there  be 
any)  and  that  uim  is  the  full  remainder ;  but  if  o  re- 
mains, then  thofe  figures  (b  cut  off  on  the  right  hand 
of  the  Dividend  are  the  only  remainder  as  in  she  fol- 
lowing examples 

1 1/0)  749)6(68-'/-  Quo,        ©Joo)8 i9l74(9i  *A  Quo. 
(16)  Remainder,  (74)  Remainder. 

i2foo)5279l67(439f  Hi  <&o.    410)8320^0(20899110. 
(1 167)  Remainder,  (q) 

Hence; 


y 


v*i 


\    *3t  > 

Hence,  you  may  qbferve,  that  to  divide  by  ip, 
too,  I  boo,  &c.  is  on!y  to  cut  off  fo  many  cyphers  oi 
figures  from  tbe  right  band  of  the  Dividend  as  there 
are  cyphers  in  the  ftivhor  :  the  figures  on  the  left 
oftheftroke  in  the  Dividend  is  the  Quotient,  and 
thofe  on  the  right  hand  the  Remainder,  as  in  the  fol- 
lowing examples. 

I  ]oooo)  76430)0000(76430  Quotient. 

>r 

ijoo)  586 7/43 (*8*7xVo  Quotiept. 
(43)  Remainder. 

When  your  Divifor  is  fucji  a  number  as  b  the  pro? 
duel  of  any  two  digits  id  the  multiplication  table, 
divide  your  Dividend  by  any  one  of  the  two  (it  matter; 
jiot  which  of  them)  then  divide  the  Quotient  by  the 
other,  and  that  iaft  Quotient  is  the  anfwer. 

This  method  is  more  expeditious,  and  done  in  few? 
er  figures  than  dividing  by  the  whole,  as  in  theie  ex- 
amples. 

Let  41 76816  be  divided  by  56^  the  producl  of  7 
and  $• 

7)4176816 

8)  596688 

74586,  Quotient. 

If  there  happen  to  be  any  remainder,  either  in  the 
fir  ft  or  fecpnd  divifion,  or  both,  the  Quotient  will  be 
the  fame  as  if  you  had  divided  at  once.  And  to  find 
the  true  remainder  in  this  cafe,  is  to  multiply  the  firft 
Divifbr  hy  the  lafl  remainder,  taking  5»i  the  full  re- 
mainder, if  any  be;  as  in  tbcfc  example?. 

Let 


(    *33    } 

I,tt  488  be  divided  by  45?  the  product  of  9  art  jf 

9) 

5)  488  (97(1  of  J  Quotient* 

3r  if       • 

Let  8435  be  divided  by  63,  the  produd  of  7  end 9* 
9) 
7)8435(1205(133*!  Quotient. 

Pr         9- 

I  now  proceed  to  give  ibme  examples  wherein  the 
piviibr  confifts  of  in%re  figures  t)um  one ;  and  as  the 
great  eft  difficulty  in  the  work  of  Divifion  arifea  here, 
I  il^all  endeavour  to  illuftrate  every  ftep  of  the  fan) 
work  in  the  prdcels  of  t^e  two  firft  examples. 

l^et  7246  be4ivided  by  68. 

According  to  the  general  rule  before  laid  down,  ^ 
fay,  how  many  times  6  (the  firft  figure  of  the  Divifor) 
can  I  have  in  7  the  firft  figure  of  the  Dividend,  and 
the  anfwer  is  once,* with  1  remaining  j  now  feeing  I 
can  have  the  (econd  figure  pf  the  Divifor?  viz.  8  alfo 
once  out  of  the  fum  when  the  remainder  1  is'  join'd  to 
the  left  hand  of  the  fecond  figure  of  the  Dividend, 
.  viz.  2,  I  conclude  I  can  have  60  out  of  72  juft  once, 
and  therefore  I  let  down  I  in  the  Quotient,  thus. 
$8)7246(1,  Then  according  to  the  fa/id  rule,  t 
multiply  the  Qivjfor  68  by  1,  and  fet  down  the  pro* 
duel  under  72  in  the  Dividend;  then  1  draw  a  line, 
and  fubtract  68  from  72,  and  there  remains  4:  as  in 
the  §rft  ftep  of  the  work  may  be  teen*  ftandiug  gun ; 

68)7246(1 

68  1 


(4) 


Tb«* 


*3*    ) 

Hence,  you  pmy  obferve,   that  to  divide 
too,   iooo,  &c.  ij  only  to  cut  ojf  in  many  cyf 
figures  from  the  right  band  of  the  Dividend 
are  cyphers  in  the  Divifor  :    the  figures  on 
©flheflroke  in  the  Dividend  h  the  Quotien 
thofe  on  the  right  hand  the  Remainder,  as  in  I 
lowing  examples* 

l|oooo) 7643010000(76430  Quotient. 

~c°) 

i^oo)j867|43(J867,V5  Quotiept. 


emainder. 

WhenX 

ti  a  number  iu 

dafiofaJ 

he  multiplication  t 

divide  y  J 

□ne  of  the  two  (1 

Dot  u  hiifl 

ihe  Quotient  b\ 

oth?r?  al 

the  artfWer. 

This  fl 

tu»,  and  done  in 

er  fi^uresH 

olcj  as  in 

amples.     1 

Let  41  r 

;  rOfMV 

i#b< 


922  by  7563V 
>  Divifor  7j6scan* 
■number  of  figure! 

Bcond  cafe  of  the 
a  ken  from  5^063, 
•c   Divifor  may  be 
H  of  the  Dividend, 
B*r  often  7  may  be 
Br  8  times  7  k  56) 
J  there  remains 
[the  third  figure  of 
▼jut  of  which  I  mull 
■for)  To  often  as  1 
I  times  :    but  that 
iteibre  8  is  too  big 
Jut  1    hence  1  con- 
Be  taken  without 
I  7  in  the  Quotient, 
^    fettmgdown  the 
Bubtrattmg  it  from 
te.    the  wcik  w\[\ 


ponit  and  brfng 
idend)  to  the  re- 
HviJcnd;  I 
,  and  find 
itb  which  I  muN 
pe  produ<5t  from 
ill  lUnd  thu*  : 


^™ 


(  134  ) 

Then  I  make  a  point  under  the  next  figure  of  tie 
Dividend,  to  wit  4,  and  bring  it  down  to  the  right 
hand  of  the  remainder  4 ;  and  then  there  is  44  for  a 
new  Dividend*  and  the  work  (lands  thus  ; 

68)7246(1 
68- 


At  I  cannot  get  68  out  of  44,  I  fet  down  o  in  the 
Quotient,  and  I  point  and  bring  down  6  (the  next 
and  laft  figure  of  the  Dividend)  to  the  right  hand  of 
44,  and  the  work  ftands  thus  ; 

68)7246(^9 

68-  •■ 

"(446) 

Now  I  feek  how  oft  I  tan  have  6  the  firft  figure  of 
the  Divitor  out  of  44,  becaufe  there  is  one  figure  more 
in  the  Dividual  than  in  the  DivHbr,  (for  there  never 
ought  to  be  more  than  oqe)  and  I  qnd  it  7  times, 
with  2  remaining;  but  when  this  remainder  2  is  let 
on  the  left  hand  of  6  (the  laft  figure  of  the  pividual) 
I  cannot  have  8  the  iecond  figure  of  the  Divifor  out , 
of  the  fum  36  feven  times,  therefore  I  take  68  out  of 
446  a  time  left,  and  (o  finding  I  can  have  it  6  times, 
I  place  6  in  %he  Quotient,  and  multiplying  the  Divi- 
for thereby,  I  place  the  product  under  446,  and  fub- 
tradtipg  it  therefrom,  there  remains  38,  which  re- 
mainder I  place  over  the  Divuor  on  the  right  hand  o£j 
the  Quotient,  and  the  work  being  finifhed  will  ft  and 

68)7246(1062$  Quotient, 
68  •  • 

446 
408 

(38)  Remainder. 

Let 


(    135    ) 

Let  it  be  required  to  divide  590624952  by  ?j6  J.- 
Here 'tis  plain  at  fight,  that  the  Divifor  756 3  can* 
not  be  taken  from  5906,   the  like  number  of  figures 
in  the  Dividend. 

Therefore  it  comes  under  the  fccond  cafe  of  the 
foregoing  rule,  and  it  mud  be  taken  from  59062, 
that  Co  the  firft  figure  (7)  of  the  Divifor  may  be 
taken  out  of  59  the  two  firft  figures  of  the  Dividend. 
I  proceed  then,  and  confider  how  often  7  may  be 
had  in  59,  and  find  it  8  times,  (for  8  times  7  is  56) 
which  I  mentaly  fubtrad  from  59,  and  there  remains 
3 ;  to  this  3  I  mentaly  adjoin  o  (the  third  figure  of 
the  Dividend)  which  makes  it  30,  out  of  which  I  mud 
take  5  (the  fecond  figure  of  the  Divifor)  fo  often  as  I 
took  the  7  out  of  59,  which  was  8  times  :  but  that 
cannot  be,  for  8  times  5  is  40,  therefore  8  is  too  big 
a  figure  to  be  placed  in  the  Quotient  1  hence  1  con- 
clude that  7  (the  next  lefs)  may  be  taken  without 
any  further  trial :  I  therefore  place  7  in  the  Quotient, 
and  with  it  I  multiply  the  Divifor,  fettiog  down  the 
product  under  the  Dividend,  and  fubtra&ing  it  from 
thence,  as  in  the  former  example,  the  work  will 
ftaod  thus: 

7563)590624922(7 

5*941 
(6121) 

In  Order  to  a  fecond  operation,  I  point  and  bring 
down  4  ( the  next  figure  of  the  Dividend)  to  the  re- 
mainder, and  it  makes  6 121 4  for  a  new  Dividend  *  I 
v0h  this  proceed  in  all  refpe&s  as  before,  and  find 
the  next  Quotient  figure  to  be  8,  with  which  I  mul- 
tiply the  Divifor,  and  fubtrading  the  product  from! 
the  laid  dividual  61214,  the  work  will  ftand  thus: 


75<53 


(    *36    ) 

7563)59^24922(78' 

52941' 

61214 

00504 


*t*o  this  remainder  )io,  I  point  and  oring  down  9 
(  the  next  figure  in  the  Dividend)  which  makes  j  109; 
and  becaufe I  cannot  have  the  Divifor  7563  out  of  the 
Dividual  7*09,  I  plate  a  cypher  in  the  Quotient,  and 
the  wqrk  will  (land  thus  : 

^563)59^24922(780 
5 2^41 •• 

61214 
60504 


Note,  You  muft  net er  bring  down  tot  one  figure  or 

cypher  at  a  time  out  of  the  Dividend. 
dlfo,  For  every  figure  or  cypher  brought  down  from 
the  Dividend,  in  order  to  a  new  Operation ,    there 
muft  always  be  either  a  figure  or  cypher  placed  m 
the  Quotient. 
Laftfy,  When  you  cannot  take  the  Divifor  out  of  the 
Dividual,  you  muft  put  a  cypher  in  the  Quotient, 
and  take  another  figure  from  the  Dividend  :    and 
if,  again,  you  cannot  take  it,  place  another  cypher 
in  the  Quotient,  and>   bring  down  another  figure 
from  the  Dividend,  as  in  the  next  example*     jp 
But  I  return  to  the  work  of  tfce  propbs'd  example 
and  to  7109 1  point  and  bring  down  2  the  next  figure 
of  the  Dividend,  and  it  becomes  ?f  09*2,  out  of  which 
I  find  Lean  take  the  Divifor  9  times;    and  therefore 
I  fet  down  9  in  the  Quotient,  and  thereby  multiply- 
ing the  Divifor,    I  fubtracT:  the  product,  as  before, 
and  the  Work  will  (land  thus;  ' 

75*3 


)S1 
(     *36    ) 

#63)590624922(7809 
52941 


61J14 
60504 

j-  •    ,  .1     -^      T- 
7«09* 
68067 

(3025) 

To  thi*  remainder  30^5;  I  point  and  bring  down 
2,  the  laft  figure  of  the  Dividend,  which  makes  it 
50252;  then  proceeding  in  all  refpe&s  a*  before,  I 
find  I  can  hare  the  Divifor  4  timet  out  of  that  Dividual ; 
I  therefore  multiply,  the  Divifor  by  4,  then  fubtra# 
their  produ&  as  before,  and  find  the  remainder  to  be 
Op  and  the  work  being finilhed,  will  ftsmd  thut; 

7563)590624922(78094  Quotient. 
52941 • • •  •  •     ... 


71092 
68067 


3025a 
3025a 


u* 


(     *37     *) 

Let  7^542754  be  divided  by  764. 

764) 765427J4(roQi864&  Quotient 
764- 

14*7 
764 

5*34 
4584 

650  Remajoder. 

*  iMAr,  When,  at  any  time,  after  you  have  fob- 
;  tracTed,  there  remains  nothing,  and  yet  there  remains 

*  a  cypher  orjdfohers  in  the  Dividend,  you  mud  put  it, 
-or  them,  in  the  Quotient  as  part  of  it,  and  the  work 
'  is  done.     As  in  the  following  example : 

^  Let  j64S7d50OO0  be  divided  by  75- 

7^)7645:7850000(1019438000  Quotient. 
75...... 

145 

75  \ 

707 

675 

goo  ; 

*  ***    . 

600 

60O 

~(6)  The 


(    «3«    ) 

The  only  difficulty  (as  I  faid  before)  lyes  in  male* 
ing  choice  of  a  true  Quotient  igune,  %iach  cttftot 
well  be  done  without  repeated  trials ;  yet  thefe  trials 
need  net  be  made  With  the  Whole  PivHbr  j  for  by 
the  two  or  three  firft  figures  of  the  DJvhor  all  the  reft 
are  generally  regulated:  Bat  when  you  are  to  take 
the  fcrft  -figure  of  the  Divifor  front  the  firft  or  two  firft 
figures  of  the  Dividend,  ym  muft  take  fpecial  notice 
of  the  increafe  that  comes  by  multiplying  the  third  . 
and  fecond  figures  of  the  Divijfbr  t  As  for  example,  If 
„  221  were  given  to  be  divided  by  79,  you  would  have 
the  firft  figure  (7)  of  the  Diviior  .3  times  out  of  (22) 
the  two  firft  £gam«f  the  Dividend ;  but  when  you 
multiply  9  by  3  (which  makes  27)  the  'product  of  7 
by  3  will  then  be  uicreafed  by  2  that  you  carry ,  aud 
fo  k  will  become  23  which  is  too  much;  and  there- 
fore you  can  take  jg  out  of  221  but  twice,  and  you 
wDl  have  63  remaining;  and  fo  of  any  other, 

Note-,  DiviCon  (as  well  as  the  foregoing  rules) 
may  be  proved  by  calling  out  (he  nines,  thus: 

Caft  the  nines  out  of  the  Diviibr,  and  alio  out  of 
the  Quotient,  place  the  remainders  on  the  right  and 
left  fides  of  a  crois ;  then  multiply  the  laid  two  re* 
mainders  together,  and  calling  the  nines, out  of  their 
.  product,  fuppofe  what's  over  to  be  placed  on  the  left 
hand  of  the  remainder  of  the  divifioo,  caft  the  nines 
out  of  that  fum  alio,  and  place  the  remainder  op  the 
top  of  the  crofs;  and  if  what  remains  over  the  nines 
in  the  Dividend  (which  muft  be  placed  at  the  bottom- 
of  the  crofs)  correfponds  with  the  top  figure,  the 
'work  any  be  (bppofed  rjght,  as  iu  the  following  ex- 
ample: 


Let 


(     *39    ) 

Let  17964857437  b?  divided  by  5874*4* 

5*74*4)*  79°4**743 ?(3058o  Quotient. 
'  1762392-  ••• 
■  * 

3409374  7 

47^0543  7 

4699712 


'  208317  Remainder. 

I n  the  preceeding  example,  the  remainder  qrer  the 
nines  in  the  Divifor  is  7,  which  t  place  on  the  left  fide 
of  the  croft;  the  remainder  over  the  nines  in  the 
Quotient  is  alfo  j9  whidi  I  place  on  its  right  fide ; 
then  7  times  7  is  40,  and  the  remainder  over  the  nines 
in  that  product  (being  4)  Iiuppoie  to  be  placed  on  the 
left  band  of  the  remainder  of  the  divifion,  which  makes 
it  4268317,  the  remainder  over  the  nines  in  this  fom 
(being  7  alfo)  I  place  at  the  fop  of  the  croft,  and 
feeing  the  remainder  over  the  nines  in  the  Dividend 
is  alio  7,  and  fo  corrciponds  therewith,  the  work  is 
fuppofed  right.  ' 

How  to  manage  the  Remainder  in  Divifion* 

RULE. 

The  remainder  after  Divifion  is  ended,  is  always  of 
the  fame  name  and  quality  with  the  Dividend ; 
therefore  multiply  it  by  the  parts  of  the  next  interior 
denomination,  divide  the  product  by  the  former  Divi- 
sor, and  the  Quotient  is  of  the  lame  name  with  what 
you  reduced  your  remainder  to  :  Again,  if  after  this 
iecond  divifion  apy  thing  remains,  multiply  it  by  tbe 
parts  of  the  ne?t  lower  denomination!    divide  the 

product 


(    M°   > 

prodq&  by  the  fbrefaid  Divifor,  and  the  Quotient  b 
of  the  fame  name  with  what,  you  reduced  that  laft 
proiult  to :  And  thus  proceeding  till  you  have  brought 
it  as  low  at  can  be ;  place,  your  laft  remainder  (if 
any)  over  the  Divifbr  on  the  right  hand  of  the  Quoti- 
ent as  a  fraflfion  of  an  unit  of  die  loweft  denominati* 
pn  you  brought  your  remainder  to*  as  in  the  follow? 
iug  examples. 

7654  h  is  to  be  equally  divided  among  48  porfeni; 
what  will  each  have  i 

48)7654(159  :  9  s  a  to  **• 
48-- 

?8? 
240 

,  454 
-      22 

20 
4>)44o(9 

12 

48)9H^ 
96 

This  {enres  to  Ihew  that  Diviibn  cannot  he  well 
performed  nor  understood  without  the  knowledg  jof 
Reduction  Defending,  and  is  a  good  reafoh  why  it 
(hould  be  taught  before  Divifion.  f 


(    *4*    > 

Wbart  tihfc  49  part  of  57  gatoeas  f 

49  , 

a 

at 

A' 
147 

a* 

12 

.49)252(5 
245 

In 

What>  the  789th  part  of  21  7  bolls  * 

217- 
16 

789)  ?472(4  pecks,  Ifj^lippie. 
3156 

316 
4 

789)1264(1 
739 

(475) 

Here,  as  the  Dividend  was  left  than  the  Divifor, 
I  was  obliged  to  reduce  it  to  the  parts  of  the  next  in- 
ferior denomination  before  I  could  divide. 

A 


(    M*    ) 
A  captain  of*  40  pin  fliip,  with  160  fiuloff,  toot 
a  prize  worth  1440 1.  whereof  tbecapttja  gat  |,  and 
the  remainder  wa&  equally  dkidcd  atpottg  the  laHore.? 
1  demand  their  refpc&ivo  Jha*e«  r 

1440  Total  prize. 

4)1 440(360  i.  c^ptain'f  fttre. 
(o) 

160)1080(61.  15  s.  to  each  fiulbr. 
960 

J20 

-      20  x  ' 

1610)24010(15 
'  16     - 

•""~8o 
80 

Divide  17  hotheads  of  tobacco,   caco  e  c.w.  e* 
qually  synong  27  merchant!.  V 

IT 
5C.w.  lib. 
*7)**(  3  ••  i6^toeaclu 

4  •  * 


S7)*8(i6 


178 


(    M3    ) 

A,  B,  and  C,  paid  360 1.  for  a  quantity  oF  mea/, 
and  10  felling  it  out  gam'd  370 1.  of  which  gain  ar 
41ft  as  A  took  up  3  1.  B  took  up  $  1.  and  as  oft  as  B 
took  op  f  I.  C  tookwp  7I. ;  what  paid  each  for  the 
meal,  and  what  were  their  refpe&ve  parts  of  the 
gain  ? 

iVtar,  The  price  was  paM  in  the  fame  maimer  that 
the  gain  was  divided* 


15 


A.  3 
B.* 

c.  7 

15)360(24 
3Q 

60 
60 

(5 

34 

3 

72  1.  paid  by  A* 
»4 

120 1.  paid  by  B. 

1 
34 

7 

168  1.  paid  by  C. 

(°) 


3 


54 1.  gain'dbyA. 

18 
5 

90 1.  gained  by  B* 

18 
7 

i26Lgain'dbyCv 

A,  B,  C,  and  D  entered  into  a  joint  adventure, 
and  gained  a  certain  Jum,  of  which  A;  B,  andC,  took 

up 


(    *44    ) 

up  60 K  B,  Caud  D  took  upool.  C,  D  and  Afbok 
up  80 1.  and  D,  A  and  B  took  70 1.  what  diftinft 
gain  did  each  take  up  f 

60  100 

90  60 

80  .  — f 

70  40 1.  D'sgain. 

^)  300(100  100 

10 1.  A's  gain. 

100 
80 

20 1.  B'sgain* 

100 
70 

30 1.  C'f  gain. 

Fart  1500  acres  of  land  between  A,  3,  and  C, 
and  give  B  72  acres  more  than  A,  and  C  112  more 
than  B. 

72 
2 

112 

256 


X$QQ. 


(    liS   ) 


^*!PB 


JSoo  ,  . 

3)  1244(414^  Acres  for  A. 

486^  Acres  for  B. 
11a 

598  J  Acres  for  C. 

'  A  butcher  fenl  Bis  fervant  with  558  1.  to  a  fair  to 
buy  oxen  at  30 1.  per  piece,  cows  at  24 1.  per  piece, 
fwine  at  5  1.  per  piece,  and  flieep  at  3  1.  per  piece, 
Scots  money,  and  of  each  a  like  number;  how  many 
of  each  did  he  bny  ?  ,    . 

3* 
24 


te)$S*(9  rf  sack. 


r 


A  merchant  at  London  buys  £4  ttm  of  French 

.  wine  for  480  !.;  the  freight  frotn  francs  to  LoAdoa 

coft  So  1.  loading  and  ualoadiog  12  L  cuftotn  16 1. 

and  charge  of  a  cellar  9I.  "how  may  "he  fell  1  iga  of 

that  wine  to  gain  116  1.  on  the  whole? 


$0 
1% 
16 

—    A     s.    4.   /, 
64)713(11  :  a  :  9  :  g  Aufrrer. 
64 

73 

I4 
9 

64)180(4 

128 

S  3  * 

I* 

64)624(9 
576 

•    "7 
4 

64)192(3 


If 


(    M7    ) 

IF  60  gallons  of  water  in  i  hour's  time  fall  ipto  a 
'  ciftern  containing  200  gallons,   and  by  a  pipe  in  the 


>fud  ciftern  there  runs  out  45  gall 
what  time  will  it  be  filled  * 


ions  in  1  hour  j    in 


60 

45- 

15)200(13  hours  £0  minutes.  Anfwer* 
$0 
5 

15)300(^0 

If  the  breadth  of  a  board  be  9  inches;   how  mHch 
of  the  length  will  go  to  make  2|  fuperficial  feet  ? 

144?. 

144  >  Inches  in  2\  fuperficial  feet. 

72  J 
9)360(40  Inches,  Anfwer. 

l~> 

The  content  of  a  piece  of  tend  (being  along  iquare) 
is  1 760  falls,  and  length  80  falls ; 
what's  the  breadth  ? 

gjo)  i76|o(22  falls,  the  breadth* 

:      1?  • 

Divide 


<     l48    ) 

Divide  4ya>  tlij   of  cloth  equally   anjopg    7 
merchants,  >  ... 

*.       f.     ». 
7)4723(674  :  a  :  if  t©  ea<$. 

'  4 
4 

7)16(1 


7)8(1     . 

0)  .    -       „ 

The  fide  of  a  Iquare  field  of  land  Is  48  falls ;   how 
much  of  the  breadth  will  go  to  make  7  acres  34  fells! 
1 60  "* 

7. 

24 
48)1144(23  falls,  30  ells,- Aiifwsr, 

96  ; ; 

J84 

144  ••'■--.. 

40  . . .  ...; 

48)r44o(30     •    :  '      -  '-   * 
144? 


(     »49     ) 

$4$4  "SoMWi  tte'fe  lie  ranked,  fo  that  the  front 
(hall  confift:  of  88  men ;  what  number  muft  there  be 
jn  tfie  file  ? 

88)1464(18  Men,  Aniwer, 
176 

704 
704 

Three  merchants  A,  B,  atid  Q,  are  in  company ; 
'A  owes  to  B  and  C,  by  equaKportions  1. 96  :  1 7  r  8, 
B  owes  to  A  and  C  the  fame  way  1.  107  :  14  :  6, 
and  C  owes  to  A  and  B 1.  fcoo.  ;  13  :  8  $  how  (hall 
their  accompts  be  bal  lanced  ? 

3)96  :  17  :  8(48:8:10         2)107:14:6(53:17:3 

...      W.     '.'  ;  .  (o) 

a)i09  :  13  :  8(104  *  i£  :  io. 

■ .     m1 
(o) 

The  ballance  of  their,  accompts  will  (land  thus  : 

1*    53  s  I?  :  3  duefevStoA. 
104  :  x6  :  ro  <Jtfe  by  C  to  A. 

)VI58  :  14  :     i  total  due  to  A. 

1.  48  :     8  :  10  due  by  A  to  B.  | 

104  :  16  :  10  due  by  Cto  £• 

■■  ■■  ..T  .. ,  1  . 1 ,  . 

1. 153  :     5  :  8  total  due  to  B. 

1.  48  :     8  :  iodoeTiy  AtoC. 
-     53  •  17  •'     3  dueby.BtoC. 


I 


1.  102  :    6  :     1  total  due  (oC. 

There 


<    *5°    ) 

There  is  a  piece  or  ground  170  yards  long,  and 
84  yards  broad ;  how  many  Quicks  at  6  inches  dhl- 
ance  will  inclofe  that  piece  or  ground? 

Bring  the  yards  to  inches  by  36,  and  divide  by  tb* 
given  dutance. 

170  J 

The  4  fides. 


508  Yards  round. 
36 


6)18288(304$  Quick*., 

If  the  inner  wheel  of  a  corn  mila  nath  40  ccgs, 
and  the  trindles  6  rungs ;  how  maoy  times  will  the 
upper  milnftone  have  gone  round  when  the  inner 
wheel  has  turned  round  148  tunes  ? 
148 
40 

6)5oao(o86f  orf  timss,  Anfwer, 

"ST 
If  a  hedge-hog  in  the  day  time  climb  27  feet  up  & 
tree  112  reetliigrj,  and  comedown  11  feet  at  night  j 
in  what  time  will  he  reach  the  top  of  the  tree  i 

11 

16)112(7  Days*  AnfWcr.l 

00-     ' 


(  tit  ) 

Cut.  off  a  cubic  half  foot  from  an  entire  cubic  foot, 
and  leave  the  remainder  a  cube. 

Note,  A  cubic  foot  hath  6  fides*  and  contains  8 
cubic  half  feet,  or  1 728  inches. 

See  the  work* 
6)     144) 
8)17*8(216(36  (oT3A  or  L  of  an  inch  depth  muft 
_—  _  —        be  cut  off  from  each  fide  of  the 

(°)    (°)  (3°)      cu^c  *°°u 

That  is,  if  you  cut  off  1  of  an  inch  from  one  fide 
of  the  cubic  foot,  you  will  then  take  off  36  cubic 
inches,  and  fo  from  the  fix  fides  216  the  cubic  inches 
in  a  cubic  half  foot. 

In  52684  farthings,  how  many  pounds? 

This,  with  a  good  many  following  examples, 
comes  under  that  branch  of  Redu&ion  called 
ASCENDING,,  and  for  performing  the  work*  of 
them*  this  is  the  rule* 

RULE. 

Divide  the  given  number  by  fuch  a  number  of  its 
"  own  parts  as  make  an  unit  of  the  next  fuperior  deno- 
mination :  then  divide  that  Quotient  by  fo  many  of 
Its  own  parts  as  make  an  unit  of  the  next  higher 
order ;  and  fo  proceed  till  you  have  brought  it  to  the 
denomination  required ;  always  remembering  that 
the  remainder  of  each  operation  is  of  the  fame  name 
and  quality  with  the  Dividend. 

See  tie  work. 

12)      20)     /.      i.      d. 
4)52684(13171(1097(54  '  1?  •  7  Anfwer. 


(o)       (7)    (17) 


L 


Her*, 


iufe  4  farttiggij  make 
by  4,   and  fne  (jji 


Here;  becaufe  4  farttigg^  make  a  jienriy,  I  divide 
the  farthings  by  4,  ana  fne  Quotient  wars  131 71* 
pence,  o  farthings  remaining  :  then  becaufe  12  pence, 
make  a  (hilling,  I  divide  the  131 71  pence  by  12,  and 
the  Quotient  was  109?  (hillings  with  )  pence  remain- 
ing :  and  iaftlyy  becaolfi  20  QSHB^jffi  rnalfc  J  £oiind, 
1  ditide  the  1097  (MHings  fcy  jo,  and  the  Quotient 
was  I.  54  with  1  7  (hillings  remaining ;  fo  the  anfwer 
was  I.  54  :  17  rf,  afod  fo  of  a Jy  other. 

Here,  and  in  forking  the  following  examples,  V 
have  only  fet  down*  the  anfwef'snd  remainders/  the 
work  of  DiviOon  being  left'  undone  fbr  die  learner's 
practice  end  improvement*    . 

In 6 745  pence,    what  pounds? 
io)    A      /.     d. 
12)6745(562(28  :  2  :  2  Anfwer* 

In  5476  merks  Scots,  what  merk*  Ster.  ? 
12)5476(456  Merks  Ster. 

(4)  Merles  Stob  over; 

In  5678I.  Scots,  what  I.  Ster^ 

12)5678(473  *•  Ster*  . 


(2)  1*  Scots  over* 

s,  wh 

64©o( 

^^^^^ 

(o> 


Id  6400 1.  Scots,  what  inerta  Sterj  f 
8)6400(809  Merks  Ster* 


In  one  million  of  (fiil lings*  what  pflnnds  r\ 
20)  rodoooo(5oaoot  Pounds* 


(  V*  ) 

fa  764  crown*,  whatl.  Ster.f 
4)764(191 1- *« 

In  679 raetks  Scott,  what  1.  Stcr.? 
18)679(37  1-  Ster. 

(13)  Merksover. 

Io  5674  ?««*>  what  Bt»nea*  •' 
21) 
12)5674(472(22  Guineas  10  s.  10  pence. 

Cio)  (to) 

fa  588  fixpences,  what  half  guineas  I 
21)588(28  Half  guineas. 

(°7 

In  7840  half  merks,  what  1. » 
3)7840(26131. 

( 1)  half  merk  over., 

InI?64Jipp!e8>*1»»tbol,8?       ..'  . 
*  7 ^  ^4)5764(90  bolls  4  Upfta. 

(4) 

tn  407  pecks,  what  chaldew  1 

,    i6)497(3i(i  *.»S  » .« 

low 


la 


(    1*3    ) 

In  584  ftone  weight,  what  bolls  of  meal? 
-   8)584(73  BoJUj. 

Id  $648$  lb.  what  cw. 

c.w.   q.    li. 
112)56480(504  :  1  :  4 

t 

38)32(1 

In  580  penny  weights,  what  lb.  Troy. 
20)  580(29 (2  lb.  5  02.  Troy. 
To)U)  .:  } 

In ' 74640.  gills,   what  ankers  of  brandy  at  Jjf- 
pints  to  the  anker  I 

J9) 

16)  7^640(4665(245  Ankers  10  pint*.  . 

(o)  "  (10). 

In  67392  nails,  what  pieces  of  cloth  at  13  y^rds 
to  the  piece? 

»3) 

16)67392(4212(324  Pieces. 

'    '   (o)      <o). 

I&  76745  fyiare  ells,  what  acres  of  land  ?  ^ 

40)      4)  A.    r.      /.      & 
36)t6745(2i3i(53(i3  :  x  :  xj  S  49 

(W)  .ToTo  ** 


In  580  inches*  wba*  yards  long  meafure  ? 
J*)S*p{j6  Yai^|fca«: 

<4>    - 
In  880000  feet,  what  EnglUh  miles  f 

i?6or  -* 

3)880000(093333(166  Mfcs  1 1 73;  ya*d* 

(0        ("73) 

,     Jn  34560  acre*,  vhat  fuperHeial  miles? 
6410)  345610(54  Superficial  mite. 

<0)* 

?ta  519  mite,  what  leagues  ? 

3)519(173  J-cag??, 

In  120960  lib.  how  many  f  ras  f 

*q) 

1 1 2)  1  2096o.(ic£q($4  Tuns* 

(Q)Jt(q)        ' 

If  6  equal  bags  of  pepper  wejg^  24*8-  lfe.  wliatfe 
the  weight  of  one  bag  ?    - 

*B  4) 

6)24i8(403(i4jC.k.  ays.  i|  lifr. 


>  uuoiitea,  wh* 


P*f235*i7fo  **&**>  what  yean  I 
34 


1466 

5*5960)923  5&'Z6o(r  756  Yen?* 

M 

In  1964*4  cub*  iacbea,   \ybat  $k*s  -galkmt  At 
*W  f»*k  wfepa  to  fit*  pint  * 

I«}i*64J<tf  U*3(ai4*Gal^  *  jfe*  *i  feche*. 

"(Vo  To 

fe 6«? ^WpinA^,  what  BftMfrvite«4h^t 
231)6237(2?  ^E11*  gallon* 

TT  : 

In  x 5  J96  cubic  inches,  what  Engiifh  bear  gallop? 
282)13536(48  Kngliih  bear  pr  ale  gallons. 

Jn  4059°  7^2  cubic  inches,  what  cubic  yards  » 
27) 
J  7*8)4059072(2349(87  Cubic  Jard* 

'   <°)     "SjT 


la  87640  pence,  what  French  crown*? 
54)87640(1622  French  crowns* 

(5?)pcncc  oven 

To  divide  numbers  of  divers  denominations  By 
Integers. 

"'  &V  L  E, 

Divide  firft  the  greater  denomination,  if  it  exceeds 
the  Divifor ;  But  if  left,  bring  it  lower,  and  then  di- 
vide ;  and  if  anything  remains,  reduce  it  into  the 
parts  of  the  next  inferior  denomination,  always  mind- 
ing to  take  in  the  odd  parts  (if  any)  then  divide  as 
before,  and  fo  proceed  til]  you  have  gone  through 
all  the  denominations  given  as  in  the  following  ex- 
amples, j 

A  gentleman  is  to  distribute  I.468  :*  t6  :  $  e- 
qually  among  9  poor  perfbns ;  what  wilt  each  have? 
/.      s.     d. 
9)468  :  j;6  :  8(52  :Ai  :  10*  toearfu 
AS 

18 

9 

7 
,  ia 


1 


9)9*(ro 


In 


(   is?  ) 

In  5079  guilders  *8  ftivers,  what  FlemHh  pounds  ? 
6)5079  :  18(846  :  ^FlemHh. 


■  -1  mu  1  n 


3      * 

20  '  ... 

(o) 

iVb/*,  Where  the  divifor  is  final!,  the  work  may 
be  done  mental  y,  and  no  figures  let  down  but  the 
Remainder  and  Quotient.  '  ; 

In  1.  648  :  17  :  7  Scots,  what  Ster.  money  ? 
.      /.     s.     d. 
12)648  r  17  :  7(54  :  *  :  5ft  Ster.    ' 

(7)  ;         ;      * 

'  A  man  bought  2  oxen  for  1.  77  * '6  :  8  Scots, 
and  one  was  1.15  •"  13  •  4  dearer  than  the  other; 
what  was  the  price  of  each  ox  i 
77  :     6:8 

M  /.     j.    a.  t  ■ 

2)61  :  13  ?  4(30  :  16  :  8  Price  of  one  oac» 
15  -•  13  :  4 


1(0) 


J.  46  :  iq  :  o  Price  of  the  other  } 


If  9  ftone  of  beef  coft  19  Ihillittgs  6  pence,  what 
loft  the  ftone  ?  «, 

/.    J.  1 

9)19  :  6(2  :  2  Price  of  I  ftone. 

(0)  IF?"1* 

4C.w. 


7  merchants ;  wut  vt'tit  each  have .'  1 


4*3(2:  20Ttrra«| 

4  '        " 

38 

y>t4t>(att 

(0) 

$2  Men  drank  till  die  reckoning  came  to  6  L  wtat 
did  eacbtpay : 

4)6  :  c»  :  O 

8)1   :   10  i  O 


U:     3  :  9  Paid  fey  efrch. 

The  charge  of  a  ftaft  amounted  terk  33  :  12  5"  <f, 
and  it  was  paid  by  100  perfbns ;  what  did  each 

m*  : 

10)33  :  12  :  6 

10)  3  :     5  :  3 

-<  «i* 11  ■  1    ■ 

t  o  :    6  :  6&  Pad  by  each/ 


Wbat'f 


<     I5T9     > 

WWs  toe  price  at  i  lb.  of  butter  at  U  i :  i* :  8 
per  hundred  weight  ? 

Divide  the  price  of  the  hand,  weight  by  i  and  8, 
which  multiplyed  together  make  $6,  the  half  hand' 
weight)  and  the  fcalf  of  the  lad  Quotient  u  the  a&P 


irair. 


8)t  :  l*  :  8 

-  * 

2)0  :     orf 
o  :    0:3!  Priceof  i  Id. 

Wliat't  the  fimple  iltereft  of  L  769 ?  *  1$  :  4  for 
^  years  at  5 1,  per  cent,  per  annum,  when  at  that 
rate  the  loth  part  of  the  principal  fum  b  the  iniereft 
thereof  for  one  year  I 

Li.     d. 
20)769  :  1  j  :  4(38  19:8  InteYeft  fdr  t  year. 


9 


20     I.  269  :  718  Intereft  for  7  V1* 


20)193(9 


13 
12 


Bat  if  the  rate  of  intereft  be  either  above  or  t*W 
$  per  cent!  find  the  intereft  at  5 1,  then  add  or  iubtracY 
fuch  parts  of  that  Quotient,  to  or  from  what  it  pro* 
due «  at  5  1.  as  in  the  following  example*. 


fW~ '  ■-■—- 

(    i  do    )> 

If  I.  r7$3  :  6  :  8  be  foreborn  for  9. years  at'4f  1. 
per  cent  per  annum  fimple  intertft  j  what  will  it  a- 
mount  to? 
36(1763:    6:8 
*  — .  1  .  ■»..,  ■  -  11., 

88  :    3:4  rMcreft  at  *  Y.  per  cent,  for  1  year* 
Sub,    8:16:4  ryof  h  88.:  .3  :  4 for  10  s.  over. 

79  :    7  •'  o  Intereft  for  1  year  at  4f  1.  per  cent. 
9 


7r 4  :    3:0  Intereft  for  9  years* 


1.  2477  :    9:8  Amount  of  principal  and  intereft. 

What V  the  Gmple  intereft  of  L  759  *  3  :  4  for  3 
years  at  6  1.  per  cent,  per  annum  ? 
20)759:    3:4. 

- 

37  :  19  •  2  Intereft  for  1  year  at  5  1. 
add    7:11:  iof  of  1.37:19 : 2  for  iL  too  little. 

45  : 1 1  :  o  Intereft  at  6  1.  for  1  year* 
.  •  3        ' 


I.136  .-13:0  Intereft  for  3  years. 

Before  I  proceed  to  the  Rule  of  Three;  I'fhali  here 
lay  down  (for  the  benefit  and  improvement  of  the 
learner)  fome  more  practical  examples  on  the  fore- 
going rules. 

What  French  crowns  muft  I  receive  for  l.iolft  10 : 6 
Sterling  ? 

All  queftions  of  this  nature  are  comprehended  un- 
der that  branch  of  ReducHon- which  is  perform'd'by 
Multiplication  and  Divifion  together:  for  by  this- 
method  we  exchange  coins;  weights  and  meafbres* 
that  have  not  that  immediate  reference  to  one  ano- 
ther, as  thofe  fpoken  of  before  j  And  fori  working, 
this  is  the  rule,  RULE, 


(    til  » 

It  U  L  i-E,  Aring  both:  fides  of  the  queftktt>  into 
one  and  the  fame  name,  divide  ihe«ner  by  the  other, 
^  a*r  the  Quotient  is}  the  anfwer:  And  the  remainder 
(if  any)  is  of  the- fame  name  with  the  Dividend. 

OR,  Fiml a i third pawie that wccmtaki'd  both  in 
the  name  given  and  in  the  name  fought,  an  equal 
number  of  times;  reduce  the  given  name  to  that 
third  name,  and  alfo  an  integer  of -the  name  fought 
%a  the  faid  third  j^toie,  divide  the  QBe  by  the  oibe/> 
and  the  Quotient  is  the  anfwer.  , 

168  :  10  :  6 


9)6741  (  T^Tftench  crowds. 

Here,  I  reduced  the  Stalling  money  to  fixpences, 
which  I  divided  by  the  fixpeBces  in  1  French  crown, 
and  the  quotient  gave  749.  crowns  for  anfwer. 

How  many  Portugal  mill-rees  may  I  receive  for 
aAJ.Ster.  . 

20 


810)6^0(78  MUl-reesf 


(o)   . 
Jlere,  I  reduced  both  (jdes  to  pence. 


(     t6*    ) 

A  merchant  at  Ajnfterdam  is  indebted  to  a  mei> 
.chant  at  London  64a  1.  Star,  and  would  pay  it  in 
Sparfh  guilders  at  3  /hillings  per  piece  $  how  many 
jnuft  the  Englitfh  merchant  receive  ? 

firing  your  pounds  %o  (billings. 
64a 
30 


3)  1 2840(6400  Guilders* 

w . 

Jn  673  Spaniffi  guilders,  what  French  niftolea* 
Reduce  both  fides  to  fixpences. 
17:6      673 
?  4 

Of   )  2688(76  Piftoles,  14  «♦ 

(28)  Sixpences  csr  14 1, 

,  in  5764  French  crowns,  what  guineas  ? 
jfring  both  fides  to  fixpences* 
.31       5764 
*  9 

43  >5i 876(^3$  Guineas  3  9, 
(6)  Sixpeneet  or  3  a. 


Suppofe 


(    *63    1 

Suppafc  a  Wllof  «rfrange  were  a«ctj*ed  at  I*q. 
don  for  the  payment  of  400  USter.  tor  die  value 
delivered  at  Amfterdam  iq  Fiemilh  money  at  1 1. 1 3  s, 
6  d.  for  one  pound  Star,;  hop  «ud^ricoijfl|  money 
was  delivered  at  Amsterdam  I 

1:13:$  - 


33 
1* 


403 


x  a)  i6q6oo(i  3400  (670I L  FkmUh* 

-     •    :  <o)       loT.  ;        T 

What  Spanira  patavoons  at  4  s.  8  d.  per  jfcee  tinift 
I  receive  far  6  i.  6  ».  Sterling  ? 

Bring  both  fides  to  pence, 
6  .•  6 
90 

A-*   n& 

*3  13 

5$  )  1513(27  Pata?opn*>       *"    V 

£1  767 1,  what  marks?     In  11501  merles,  what  1.? 
Brings  both  to  half  jncrkt.       « 

3  \  a 


2)3301(11501  Merks,  3^*501(767 1. 


In 


C    3*4    > 

4)3369^40  Y«*. 

(o) 

In  67a  yan}*,  what  «U»  Flemifc? 
67a     » 

4 


3)2688(896  ElUFtenift. 

to  6780  1.  Stcr.  whjtft  ^guinea v  irowns,  ftillings, 
tfajjcpiag.  Jbalf  qro5^r%  aud  half  gwiaca*^  ^nd  of 
each  a  Tic  number  ? 

Bring  both  41^8  totyptmu** 
4* 

•I 

5    6780 
ai         40 

81)271206(3348  of  eafch  6  s/over, 
(12)  Sixpences  or  6  a. 


Jn  790 1.  $ttr*(xrh*b#&mml  1 

'firing  both  to  (hillings. 

720  -  c 

-  ._   ao  ..  .  - 

L  .^1^44400(685  Guineas  jj  s,         -  --~ 

U.  *      •  (is) 

[  .  '  to 


*^"'  **m  i 


(    i*5*   )> 

la  640 1.  Scoftiy  what  ggintai* 
Bring  both  to  peace-. 
a  1        640 
12  20 


952   )i28oo(5oGuineas  1 6 1.  8  per- 
1  *■     ■ 

1 2)200(16  j. 

(8)  Penc* 

Id  £84  guineas,  whatl.Ster.? 
684. 

2t 

684 
$0)14364(718:  4  Stai*, 

In  540  guineas,  what  1.  Scott  f 
54* 

540 
1086^  . 

11340 
12 

20)136080(6804 1.  Sew, 
(o) 


Id 


(  l«6    ) 

fa  Jjtmoidoresat  3J$.  apiece,  what  1.  Strr.  and 
gttiocas.* 

527  5*7 

27  a7 

3689  3689 

1054  1054 


«o)i4a29(7ir:9St«r.2i) '4229(677  Guineas  12*. 

I9T  *o5 

Io  711 1. 9  ■%  what  moidores  ? 
711  :  9 
20 


37)1.4229(527  Moidores* 

(°) 

In  58  yards  of  5  quarters  broad  doth,    what 

fquarc  yards  ? 

58      ■ 
ao  Qrs.  in  one  yard* 

16)  1 160(72  77  or  I  iquare  yards. 

(8)  Square  quarters,  or,  £  f^uare  yard. 


?i€> 


(     1«7     ) 

[-  .  There  is  a  (lone  dyke  7  J  quarters  high  and  320 
I  %  falls  long ;  what  roods  of  mafon  work  doth  It  con* 
tain? 

firing  both  to  fqnare  half  quarterly  multiply  the 
one  by  the  other;  and  divide  by  the  %r.  half  qr*. 
iaidli 

3*0 
6 


-'. 


1920  Ells* 

<8 iHalf  <jrsi(  in  one  elL 

8  15366  Length  in  half  qrs^ 

9  IS  Hei^it  in  half  qrs. 

*        ■        ■      -r- 36> 

Sqr .half qrs.in  1^164)230400(3600  (iOO  Roods, 

(O)  (o) 

If  the  height  of  a  fione  dyke  be  71  quarters,  what 
length  will  go  to'  m  ake  one  rood  f 

Bring  the  rood  to  (quare  half  quarters,  and  divide 
by  the  iquare  half  quarters  Upon  1  ell's  length. 


« 


*  ; 


Square  half  quarters  ia  1  tit  j 


15       144 
8    216 

120)2304(19^  drf  ctt*,*arwer. 

There  is  a  piece  of  muir  whofe  length  is  200  falls, 
and  breadth  8p  fa,Us.i  how  many  firrs  at  five  ells  di- 
stance every  way  'twjxt  tree  anU  tree  will  plant 
the  fidd  muir? 


aoo 
6 


(     X«8-> 


5)120x3(240  times  5  ells  In  the  length. 
(o) 

80 
6 

5)480(96  time*  5  ells  in  the  breadth. 

240  more  by  1,  is  24 1 
96  more  by  1,  is  .  97 

1687 
2169 


Anfwer  23377  firrs. 

To  convince  one  of  the  foregoing  operation,  let  it 
be  demanded  how  many  kail  plants  will  plant  a 
fquare  yard  of  ground  at  one  quarter's  diftance  'twixt 
plank  and  plant  every  way. 

The  fide  of  the  yard  is  4  quarters,  fo  that  one 
would  .conclude  16.  mould  plant  the  ground;-  but  to 
find  the' number  required,  you  mud  add  1  to  the  fide, 
and  the  fquare  of  the  fum  will  be  25  plants,  .  as  ap- 
pears by  what  here  is  fubjoin'd. 


j  .    ,       I  •   i.     I        r 

3! — .. - 

A ; — — 

jl U — - 


Larji 


(     l69     )        .  .  . 

I  am  to  let  out  a  fquare  piece  of  ground  containing 
5i  acres,  for  fowing  lint  ieed  in ;    I  am  to  allow  1 2 
•ells  the  one  way  and  10  ells  the  other  for  the  lippiv 
how  many  pecks  may  be  fown  therein  I 
j  60  Fails  in  I  acre* 
.  5 

800  Falls  in  5  acres. 
40  Falls  in  J.  acre. 

g40  Falls  in  Si  acros* 
36  Ells  in  I  fal{-       - 


12      $040 
10    2520 

... 4)      : 

i2jo  ) 302410(252 (63  Pecks,  atifwe*    : 

(P)      (o) 

A  merchant  hath  8  c.w.  9  qrs.  20  lb.  of  tea, 
which  he  orders  his  fervant  to  make  up  into  parcels 
of  3,  A>  5>  o  and  7  lb.  per  parcel!,  and  of  each 
alike  number ;  how  many  bundles  of  jeach  will  he 
have  f 

Bp  3  j  So 

'£  -    " 

5  — '  :         .,-    . 

6  280         '.,;;;. 

7    n  '        •        "  " 

.    25)1000(40  Bundles  of  sach* 

In. 


(     J7«>     ) 
To  co8  Edglifh  miles  what  Scots  one*,   if  37  Eog« 
1Kb  miles  are  equal  to  33  Scots  miles  i 
508 
31 


.1 


3  7)  1 6764(453  j*y  Scpte  milsr. 

Afe/*,  Scots  miles  are  reduced  to  Engiifti  ones  by 
Multiplying  by  37,  and  dividing  by  33. 

In  789-  Scots  «k  gallons,  wh^t  En^Ub  ale  gal- 
lon^* "  • 
780 
8 

6240  Pints. 
I03 


18720 
6240 


282)642720(2279  Englifli  gallons. 
(42)  Cubic  inches  remaining. 

Note,  If  you  are  to  bring  Engl  MB  gallons  to  Scots 
pnes,  multiply  by  282,  and  divide  by  103. 

In  231  guineas,  what  merks  Scots  ? 

Multiply  by  189  the  16  penny  pieces  in  a  guinea, 
divide  by  10  the  16  penny  pieces  in  a  Scots  merk,  the 
Quotient  is  merks,  and  the  remainder  fo  many  16 
oeany  pieces. 

'  2}t 


(     »7*     ) 

a;t 
189 

2079 
4*5$- 


w)43659(4365  ?f  *W»4!coti. 


JVbr>,  If  yoifarc  tq  bring  merks  Scots  to  guineas* 
jnultiply  fey  10,  and  divide  by  189. 

In  54  guineas,  what  crowns  and  mcrks  Ster.j;      ' 


54  54 

21  ai 


54  54 

108  108 


5)1134(226^  Crowns.         1 1 34 
- 12 

4  v  - 

160)13608(85  Merks  Ste*. 
3  Pence  oven 

IF  you  aire  to  bring  crown*  to  guineas,  multiply 
by  5>  and  divide  by  21.  *«. 

If  you  are  to  bring  merks  Ster.  to  guineas,  multl? 
ply  by  ioq,  the  pence  in .  x  merk  S'tw.  and  divide  by 
35*  the  pence  in  a  guinea. 


In 


.    ;  (     1^2     ) 

|n  96  Scots  ale  pints,  what  Englifh  ale  gallons  ? 
103 
9* 

618      , 
927 


282)9888(35  Englifh  ale  gallon* 
18  Cubic  inches  over. 

Jn  745  crowns,  what  merks  Scots? , 

Bring  the  crowns  to  half  merks. 
745 
9 


2)6705(3352^  Merks  Scots/ 
j 

-v- 

L 

|            In  33S3r  nierks  Scots,  what  crowns  I 

[                                        335*t 

2 

I 

9)6705(745  Crowns. 
0 

What  moidores  may  I  give  in  exchange 

|*    "  guineas  i.  ' 

for 

120 

120 
21 


37)2520(93  Moidores  9  (hiilmgi. 


la 


(     173     ). 

In  370  Englifh  acres  what  Scots  acres,  when  3844 
Englifh*  acres  make  3025  Scots  ones  1 

3025 

21175    - 
9°75 

3844)  1 1 19250(291  jV/j  Scots  acres, 

646 

If  you  are  to  bring  Scots  to  Englifh  acres,  multi- 
ply by  3844,  and  divide  by  3025. 

In  376  French  ells,  what  yards  ?  - 
376 
6 

4)2256(564  Yard**        >" 


In  5766  c.w.  54  A-  °f  lead*,    what  fodder*  at  ty\ 
c.W.  per  fodder  ? 

Bring  both  to  lbs. 
,      19:56     5766  :  54 
112  112 


44         1 15 3* 
214        63431 


a  1 8  4  )645846(295  Foidert I 
J  566  lb.  over* 


In 


(   i>4    ) 

In  18  Englifh  miles,  wjiat  geometrical  paces  ? 

Bring  both  to  feet* 
1760 
18 


31680 
3 


feet  in  a  pace  5)95040(19008  Paces* 


A  gentleman  delivers  to  a  gold  fmith  16  lb.  3  oz. 
I4  p.wts.  18  grains  of  filver,  to  be  made  into  fpoons 
of  9  oz.  14  p.wts,  per  piece,  falte  of  5  oz.  ig  p.wts. 
6  grains  per  piece,  forks  of  4  oz,  9  p.wts.  per  piece, 
and  into  knives  of  8  oz.  4  p.wts.  per  piece,  and  oS 
each  alike  number ;  how  many  .of  each  will  he  have? 

ez*  p*wgr. 
9:14:0 

5:12:6     Ibi      ex,  p.w 
4:9:0     16  :  3  :  1 
8:    4:0     12    . 


27-19:6    195 

20  2D 


559 

24 

39*4 
34 

2242 
lu8 

15664 
7829 

13422 

)    93954(7  of  each, 

In 


(     *7S     )    • 

In  58  lb.  Troy,  what  lb-  Averdupoiie  f 

A  lb.  Averdupone  is  to  a  lb:  Troy  as.  60  to  jl>, 

therefore  multiply  by  60,  and  divide  by  73>  the  Quo* 

tknt  is  the  anfwer* 

%/ 

t^)348o(47f  f  lb.  Adv«fidupoi& 

49  : 

If  you  are  to  bring  lb.  Adverdupoife  to  "lb.  Troy* 
multiply  by  73,  and  divide  by  60. 

In  9  ounces  Troy,  what  dunces  Averdupoite  ? 

The  ounce  Averdupoiie  is  to  the  ounce^tVoy,  as 
80  to  73,  therefore  multiply  by  80,  divide  the  pro- 
due*  by  I3,  and  the  Quotient  is  the  aafwcr. 

_t 

7j)  720(9^  OuneM  Adverdupoifo. 

tf  you  are  to  reduce  ounces  Adverdnpohe  to  ounce* 
Troy,  multiply  by  73,  aftrf  divide  by  8*. 


•  <(     17*    ) 

In  176  c.w.  2  qrs.  £4  lb.  of  fugar  at  Jamaica  (flic 
c.w.  being  106  lb.)  how  many  c.w.  at  London,  the 
c.w.  being  1 12  lb.? 


1 


176  :  2  v  24 
4 

706 
2* 


3534 
1414 

Win  1 


112)1*674(1*7  &w.  3  «jrt.  6  lbi 

4 
112)360(3 


24 
28 


192 
48 

*   XX2)d7*(6 


o 


In  56  boxes  of  fugar  each  2  c.w.  3  quarters,  how 
many  c.w.  ? 

Anfwer  154  c.w. 

In  46  packs  of  cloth,  each  pack  24  pieces,   and 
each  piece  42  ells  Flemiro  5  what  Englifh  yards  t 

^       Aafwcr  34776  yards. 


,      »77     } 

A  captain  of  a  veHe)  with  9  fiulors,  and  bis  cabbin 
hoy,  having  made  a  prize,  which  they  fold  for  275!, 
14  s.  6d.  agreed  to  divide  it  after  this  manner,  (viz.) 
that  the  captain  fyQi?14  hfve  as  much  ashmen  (whoft 
(hares  were  to  be  equal)  and  every  man  to  have  jult 
twice  as  much  as  the  cabbin  boy  ;  1  demand  their  re- 
fpe&ive  (hares  ? 

As  there  is  but  f  captain,  raujtfely  I  by  4  men, 
to  the  product  a<fd  9  the  number  of  &jlors,  multiply 
that  fum  by  2  (becaufe  1  fajlpr  hath  twice  as  much  as 
the  boy)  to  that  product  add  1  (for  I  boy)  and  the 
j?riae  divided  by  this  fum  quotes  the  J)oy's .part,  mul- 
tiply the  bay's  part  by  %>  #nd  the^  product  is  onje 
Tailor's  part,  which  multiplied  by  ^  gives  the  captain'* 
part,  as  folioweth. 


4 
9 

2 

26 
1 

27)27;  :  14 ' 

5. 
20 

27)"4(4 

1  6(10  :  4  :  2|f  Boj^s  part. 

2    '"" 

20  :  8  :  5|f  Onefailo.'s  part; 
4 

6 
12 

*7)73(? 

8|  ;  13  :  1 1  j\  Captain's \ at. 

24 

.  '  If 


(     178     ) 

IF  on  a  plane  the  fhadow  of  a  ftaff,  (landing  up? 

right  3  feet  above  ground,  makes  5  feet ;   and   the 

fhadow  of  a  fteeple/on  the  faid  plane  makes  oO  feet  ;. 

that's  the  height  of  the  fteeple  in  yards  ; 
3 

90 
5)*1°(SA(rt  Yards,  Anfwer. 


What  fum  of  Irifli  money  jnuft  be  remitted  from 
Dublin  for  1.  47$  Sterling  delivered  at  London,  ex- 
change at  8£  per  cent,  that  is  when  100  1.  Ster.  is  e- 
qua)  to  108*  I.  Irjfti  ? 

47SL  * 

—  - 

3800 
add  237  :  16  for  J 

100)4037  :  10  (  40  :  7  : 6  Irifh  advance, 
: r 47$:  0:0 


37 


20       1.  515  :  7  ;  6  Irifti,  anfwtri 

?p«0  750(7 


5o 


100)600(6 

o 

Sappofiflbublin  femitts  to  London  1.  fi  J  :  7  :  6 
to  receive  100  I.  Ster.  for  every  1.  io8|  ;  what  fum 
tnuft  be  receiy'd  in  London  ? 

Anfwer  475  1. 


What  number  dedu&ed  from  the  26th  part  $f 
3262,  will  leave  the  87th  part  of  the  fame  ? 

36)2262(8*  The  26th  part  of  226a. 
„     ,  u-  26  The  87th  part  thereof, 

61  Number  reqnured. 

4  chapman  breaking,  owe*  to  A,  48 1.  to  B,  60 1, 
to  C,  681.  and  to  D,  24 1.  how%much  ffluft  each  have, 
if  he  be  found  but  worth  50  i.  and  what  will  it  be 
per  pound  of -hi$  debt  t 

60  ... 

68       50 
24         20 

200)1060(5  Shils.perpound,  which  is  but  fpart. 

4)48(121.  to  A.  4)6o(t5l-toB.    4)68(17!.  to  6 
4)24(61.  to  ©. 

Divide  140  into  two  parts,  fo  as  the  product  of 
thefe  two  parts  when  multiplied  into  one  another,  may 
t>e  equal  jto  the  product  of  56  multiplied  by  itfelf.    * 

140 
2)^6(  28  Leflerpart. 

o    j  12  Greater  part.  / 

•  There  are  two  numbers  whofe  (urn  is  67,  ixti  their 
difference  1 7  ;  what  are  thefe  numbers  I 
67  ^ 

17 

3)84(42  Greater  oiimber, 

.25  Leflcr  number. 

*••       Two 


(    J8o     ) 

Two  men  A  and  B,  are  to  purcbafe  a  boufe  worth 
1200  1.  A  fays  ta  jj,  If  you  give  me  |  of  youy 
money,  I  can  buy  the  houfe  alone ;  but  fays  B  to  A* 
If  you  give  me  }  of  your  money,  I  ran  purchafe  the 
houfe  alone  $  what  mosey  bad  each  J 
/• 
*}iio©(6go  B^t  money. 

r-i  1200 

3)1200(400. 

o  L  800  A*a  money* 

A  wrigbt  with  his  two  fervanjts  tmdertqok  to 
watinfcot  a  gentleman's  houfe  in  52  days ;  the  jn  after 
was  to  have  35  pence,  the  onefervant  feven  pence,- 
*nd  the  other  j  fence  a  fay  ;  when  the  work  was  fi- 
pifhed,  every  one  had  juft  the  Jatne  ftrni  of  money  to 
weive :,  how  many  (Jays  was  each  at  wqrk  i 

35        35       52 
7  7? 

4*        ?4£      364 
5       *io        5 

aio      455)1820(4  days  the  mafler  was  at  work* 

P 
35 

4      . 

:  9)  140  (*o  4*y*,  the  fcwjpymaji  was  at  work. 

o  * 

35 
4 

f )  1 40(28  days  the  o$her  fervant  was  at  work.  j 

T"  '/  A 


(    i8l    1 

A  captain  fends  out  i  of  his  folders  and  to  ittore, 
arid  theto  th&t  tfemaift'd  with  him  |  of  them  and  i  J 
more  ;  bow  many  ioldiers  had  ft*  F 


10  if    , 

6  6      -       ■ 

6o  90 

60        / 

150  Soldiers. 

thetc  h  an  army  td^whkh ,  if  y6u  add  *     •.  aid 
I  of  itfclf;  and  take  away  Jbbb,  the  fum  total  will 
Ut  00000 ;  what  was  the  number  of  the  army* 
10000*  5ioo 

12400000  'J20000 

I2O60O 


7^)2520006(36000  Numbef  of  the  army. 


Divide  too  into  two  parts,  <b  that  the  greater 
part  being  Divided  by  3,  afid  the  lefTer  by  §,  &e  fum 
th        mb  5^uoticflte  ^y  **  *40al  to  3°  QI  a»y  o- 

•  t  loo   ' 

3  5 


4J0        a)  50  (  *$Ldtw\  3 

9     75  Greater}     ' 

Divide 


(     i8*    ) 

t)ivide  64  into  two  fuch  parts,  (b  that  the  greater' 
part  being  divided ty  6,  and  the  lefler  by  4,  the  twor 
Quotients  may  be  equal  ? 

6      64  . 

_  ^-64      . 

16)  3&4(  38  tS  or  *  Greater  parft 

4  2Sr%  or  *  Lefler  part- 
There  are  three  numbers  A,  B  an  J  C,  now  if  to  A* 
you  add  209  (or  any  other  number)  tbe  fum  will  be 
jCfUftl  to  the  Turn  of  B  and  C  ;  and  if  to  B,  you  add 
209,  the  fum  will  be  equal  to  double  the  fum  of  A 
andC;  and  if  to  C,  you  add  209,  the  fum  will  be 
equal  to  triple  the  fum  of  A,  and  B;  what  axe  the 
three  numbers  A,  B  and  C  ? 

Divide  the  number  given  to  be.adderf  to  each  of  the 
three  numbers  required  by*  11,  and  the  Quotient  is 
the  number  A  ;  divide  the  Quintuple  of  the  laid  num- 
ber by  11,  and  the  Quotient  is  the  number  B;  laftly 
divide  the  Septuple  of  the  faid  number  by  1  tj  ahd  tbi 
Quotient  is  the  number  C. 

11)209(19  A«  209  209 

.    «—  *•-•-,:   5      ,  7 

11)1045(95  S-    11)1463(133  C. 


Ifcere  are  two  numbew,  A,  the  greater,  and  B,  the 
lefler ;  now  if  you  multiply  A,  by  io,  and  B,  by  6, 
thelumof  the  twonrodufls  will  be  228;  alfo,  if 
you  multiply  A;  bjf%\and  B,  by  2,  the  difference 
of  theie  two  products  will  be  56  *  what  ajc  the  two 
numbers  «A  and  Bf 


io     4 

2.6 

(  J' 
228 

4 

56 
10 

20    24 
20 

912 
560 

•   "560* 

44 

)3*2(8  Number  B, 

56 
6 

0 

228 
2 

336 

456 

336 

44)793(18  Number  A. 


I  bought  &  certain  number  of  yards  of  cloth  for 
1. 1 74  Scots,  and  found  that  3  yards  of  the  lame,  coft 
as  much  above  4  1.  as  7  of  them  coft  under  11  1- 
Scots;  1iow  many  yards  did  I  buy,  and  what  did  1 
pay  for  the  yard  .? 

yds.  L  ■  ~     • 

3  "  '       . 

7    4 

/.      s. 

io)i;(r  ;  io  Price  of  tyard. 

5      ■  ■  » 

20  .  . 

Io)ioo,(io 


30  j  3480(116  Yards, 


o 


A  a  A, 


rT" 


(  i84  > 

A,  B  and  C,  owe  each  a  certain  (urn  of  money,  fo 
that  A  and  B,  together  owe  210  crowns,  B  and  C, 
290  crowns,  and  C  and  A,  400  crowns ;  what  did 
each  owe  I 

210  400 

290  290 

50©  690 

400        -  210 

•:  — *  .  {debt, 

*(ioo(joCrowns,B's  debt.  2)480(240  Crowns  C's 


400 

,,.610 
29O 

2)320,(160  Crowns,  A's  debt, 
o 

There  are  two  numbers  (fuppofe  14  and  30)  and 
it  is  required  to  find  a  third  number,  which  added  to 
the  letter  of  the  two  given  numbers,  and  the  (urn 
multiplied  by  the  faid  third  number  (to  be  found)  the 
product  may  be  eaual  to  the  it]  u are  of  the  remainder, 
when  the  fum  of  the  letter  number  and  number  to  be 
found,  is  fubtracled  from  the  fum  of  the  two  given 
niuribers ;  what  is  the  third  number  ? 
30 
2 

60     JO 
*5       3° 

75  )ooo  ( 1 2  Number  required. 
o 


1 


A  gentleman  who  had  feveral  (bns,  finds  that  his 
youngeft  Ton  was  as  many  years  old  as  he  had  fbnsi 
the  common  difference  of  their  ages  was  3  years,  ana 
the  eldeft  was  49  years  old ;  how  old  was  the  young- 
eft,  or  how  many  Tons  had  he  I 

3  49  .  ■       . 

1     3 

■        "»  r 

4)52(13  Years  age  of  the  youngeft, 
- '    f      .and  confetjuenjly  he  had  1 3  tons. 
9 

Divide  20  (or  any  other  number)  into  4  parts,  Co 
that  the  fecond  part  may  be  *2  more  than  the  firft, 
the  third  3  more  than  the  §rft,  and  the  fourth  7  more 
than  the  firnY? 

a       -    ?Q  4 

3  13 

7  -r- 

~-  4)8(*  ^h/ft  or  ***&  Part>  oonfequently 

1^5  the  fecond  will  be  4,  the  third  5> 

o        and  the  fourth  9. 

Two  merchants  A  and  B,  were  (harers  in  a  parcel 
of  merchandize,  in  the  pur  chafe  of  which  B,  laid  out 
420  crowns ;  and  they  having  fold  this  commodity, 
find  their  clear  gain  to  be  854  crowns,  whereof  A, 
receives  $2  crowns  ;  what  did  A  lay  out  in  the  pur- 
chafe,  and  what  was  JJ's  part  of  the  gain  ? 

420,  < 

52 


654       840 

$2      2! DO 

B's  gain  crowns  802)21840(27  i||  or  <Vt  Crowns 
v    t      h,  laid  out  by  A. 

186 

If 


(    I**    > 

If  two  poft  boys,  A  and  B,  (being  fa  the  morning 
59  miles  aiiinder)  fet  out  to  meet  each  otheiy  and  A 
goes  7  miles  in  2  hoars,  and  B  S  miles  in  3  hours,  and 
B,  begins  his  journey  i  hour  later  than  A;  how  far 
will  A,  have  gone  before  be  meets  B ? 


7 
3 

7 
8 

?i 

56 

59 

1 

7  '    189 
8        3     10* 

56 

a     *—     "  .  »■ 

■%-      21    1239 
16 — 16       56 

. 

37)1295(35 

Miles,  aofwer. 

If  a  man  gains  30  crowns  a  week ;  how  much  imift 
be  (pend  a  week  to  have  5oq*crowns  together,  with 
the  expence  of  4  weeks  remaining  at  the  year's  end  ? 


56  )io6o(i8  f  I  or  |j.  Crowns,  amwer. 

52 


X     '»«7     ) 

A  vintner  hath  two  forts  of  wirie,  vfe.  A  and  B, 

which  if  mixed  in  equal  parts,  a  pint  of  the  mixtures 
will  coft  x$  pence ;  but  if  they  be  mixed  fo  as  to  tale 
2  pints  of  A,  as  often  as  you  take  3  pints  of  B;  a 
pint  of  that  mixture  will  coft  14  fences  what  wil 
the  price  of  a  pint  of  each  wine  (ingle  I 


ijr 

15 

14 

~ .  -a 

4 

s 

*«rr 

-!— 

— 

30 

6O 

70 

IO 

60 

•i— 

—  ao  Pencet  value  of  a  pint  of  A« 

10  Pence,  value  of  a  pint  of  B. 

Two  men  h^ve  each  a  fnm  of  money,  the  one 
hath  four  times  as  much  as  the  other ;  both  their  fums 
put  together  will  not  make  too],  but  if  they  be 
doubled,  and  30,  1.  be  taken  from  that  double,  the 
remainder  will  be  twice  as  much  above  100  1.  as  their 
fum  before  wanted  of  100  J.;  what  fum  had  each 
man f 

I9    s. 

xoo                      4)66(16 :  10  :  The  other's  fum. 
3  

- —  2 

300       '  •  20 

30  r~  .',".; 

4)40(10  . 

5)  330(661.  Qne'sfum. — 

;  '9 

Q 


^> 


(   188  ) 

A  gentleman  hares  a  fervant,  and  promUes  him  24  U 
for  a  year's  fervice  and  a  livrey  coat ;  at  8  months 
end  the  feryant  obtains  leave  to  go  away,  and  for  his 
wages,  receives  13  L  and  the  livery  coat,  which  was 
Ms  full  due  for  that  time  $  what  was  the  coat  valu- 
ed at  ? 

?4       .     I? 
8  12 

12  .  192  15$ 

8     156 

4  )  36  (9  1.  Value  of  fie  coat. 


A  traveller  goes  6  miles  a  day,  and  after  be  had 
gone  56  miles,  anotherYollows  him  who  travelled  8. 
rniUp  a  day ;  in  how  many  days  will  he  come  up  to 
him  f 


.  3)56(28  Days,  anfwer. 


A  certain  man  hires  a  labourer  on  this  condition, 
that -for  every  day  he  wrought  he  (hould  receive  12 
pence,  but  for  every  day  he  was  idle  be  (hould  forfeit 
8  pence  :  when  390  days  were  pad,  neither  of  them 
were  indebted  to  one  another ;  how  many  days  did 
he  work,  and  how  many  was  he  idle  f 
8  390 
12        8 

. 39° 

2[p)'3i2lo(i56  Days  he  wrought. 

o        234  Days  hjb  was  idle. 


(     189    ) 

A  general  difpofing  his  army  into  a  (qnare,  find* 
lie  has  284  foldiers  over  and  above ;    but  increafing 
each  fide  with  one  foldier,  he  wants  2$  ioldiers  to  fill 
up  the  fquare ;  how  many  ioldiers  Mad  h*  f ' 
284 
25 


309 
Sub.-— 1 


Anfwer  24000,  Soldiers, 

What  number  is  that  which  if  added  to  itfelf*  and 
the  fum  multiplied  by  the  fame  (viz.  by  the  number  to 
be  found)  and  the  fame  jiumber  fubtra&ed  from  the 
product,  and  laftly  the  remainder  divided  by  the  fame, 
the  Quotient  may  be  equal  to  any  given  number  fop- 

P°*37? 

37 
/  .1 

•  ■  '  '■  * 

2)  38(19  Number  required. 


What 


(     190     ) 

What  number  is  that,  tp  which  if  you  add  its 
double,  treble  and  quadruple,  the  fum  will  be  equal 
to  the  product,  when  the  faid  number  to  be  found  is 
multiplied  on  it£jfi 

i 

4 

I 

io  Number  required. 

Suppofe  a  dock  hath  two  indices  A  and  B,  and 
that- A,  is  carped  24  times  round  the  circumfrence  of 
the  dial  in  24  hours,  and -that  B,  is  carried  once 
round  in  12  hours,  and  that  both  at  once  (hewing 
the  (kme  point  began  to  be  moved  $  in  what  time  will 
they  be  again  conjoined  ? 
24  24 
II     12 


264)288(1  jYi  or  *  tt  Hour. 

24 
*f  woihips  A  and  B,  loaden  with  the  feme  fort  of 
wine,  and  failing  by  a  pais,  were  obliged  to  pay  toll 
according  to  the  quantity  of*wine  they  had  on  board : 
A  had  on  board  250  hogfheads,  out  of  which  (he  paid 
I  hogihead  and  36  Jhil lings  more  :  B,  had  on  board 
400  hogmeads,  out  of  which  (he  paid  2  hogmeads, 
and  received  back  20  (hillings  ?  what  was  the  wine 
valued  at  per  hogfhead  ? 

400  250       36  2JO 

I  2  s      406  20 

400  500       14400       50CO 

.  400         5006 

w 

[iioo)  194100(194  Shillings,  vaiue 
■  of  one  hogfhead. 


(    191     ) 

*  A  father  left  among  five  Ions  an  eft  ate  worth  500  1. 
in  <fa(h,  with  5  bills  each  of  I.48  :  io  :  6  ;  he  order- 
ed 20  1.  to  be  beftowed  on  his  burial,  and  his  debts 
to  be  paid  amounting  to  164 1.     Then  his  free,  eftate 
to  be  divided  in  this  manner,  viz.   the  eldeft  Ton  to 
have  the  3d.  part,  and  the  other  4  Tons  to  have  equal 
Shares  *    what  is  the  (hare  of  each  fon  I 
/. 
164 
20 

184  Debts  and  burial  charges. 
/.       s.     d. 
48  :  IO  :  6 

5  Bills. 


342  :  12  :  6 

500  -:  00  :  oCafli. 

7X42  :  12  :  6  Total. 
184  :  OO  :  O  Deduced. 
3)558  :  12  ;  6- Free  eftate. 
186  14:2  Eldeft  fon's  portion. 

4)372  :     8  :  4  Remains. 

93  :     2:1  The  (hares  of  each  of 
the  other  4. 

One  fpends  |  of  his  money  and  70  crowns  more, 
and  he  had  yet  remaining  uhfpent  220  crowns ;  how 
many  had  his  at  firft  \ 

220 .  70 

5  5 

350 
3)  1450(725  Crowns  he  had  at  firft. 

Bb  What 


(    i$2.  >, 

What  number  is  that  which 'if  you  multiply  by r  3, 
and  fubtracl:  5  from  the  product,  and  divide  the  re- 
mainder by  2,    and  add  the  number  to  be  found  to 
the  Quotient,  the  fum  will  be  40  ? 
46 
t 

3     80 
*      5 

5  )$5(i7  Number  required. 


A  man  bought  a  piece  of  cloth  from  a  merchant 
for  70  (hillings,  and  deuring  the  merchant  to  tell 
him  what  he  gain'd  thereby,  he  faid  he  gain'd  7  of 
what  it  coft  him  ;  what  was  the  prime  coft  of  that 
piece  of  cloth,  and  what  did  the  merchant  gain  ? 

4  70 
1       4 

70 

5  )28o(56  Shilling^  prime  colh 

o     14  Shillings,  the  gain. 

200 1.  is  to  be  divided  between  two  men,  fo  as  the 
*ne  may  have  73  1.  more  than  the  other;  what  will 
each  man  have? 

200 

73 
20.0 

2)273 ( * 36l  Greater  part. 

'  X    L  63^  Lcfler  part. 

Suppofe 


(  m  ) 

Suppofe  a  gray  hound  to  be  courfing  a  hare,  In 
fuch  fort  that  the  hare-takes  5  leaps  for  every  4  leapt 
-of  the  gray  hound,  and  that  the  hare  is.  100  of  her 
own  leaps  diftant  from  the  gray  hound :  now,  if  3 
-of  thejgray  hound's  leaps  be  equal  to  4  of  the  hare'* 
leaps ;  how  many  leaps  rouft  the  gray  houiu}  take 
before  he  catch  his  prey  ? 
3  '-4     IOP 

5  *        3 

1)1200(1200  Leaps,  anfwen 


A  ciftern  is  (Upply'd  with  water  by  two  pipes  A 
and  B,  A,  alone  will  fill  it  in  20  hours,  and  B,  will, 
fill  it  alone  in  30  hours  j  in  what  time  will  both  the 
pipes  fill  it  together  f 

20     20 

30      .30  . 

50  )6oo(i2  Hours,  time  required.    ' 


A  ciftern  is  fopply'd  with  water  by  two  pipes  A  - 
and  h,  which  running  together  fill  the  cittern  in  12 
]iours,  and  the  pipe  A,  alone  fills  it  in  20  hours  $  in 
what  time  will  the  pipe  B,  alone  fill  it  i 

20    oo 

12     12 


8)240(30  Hours,  an/wer. 

I  C  H  a?: 


I 
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CHAP.    VIJ. 

0/   PROPORTION   DISJUNCT;     com- 
monly called  the  GOLDEN    RULE. 

PROPORTION  DISJUNCT  is  either  Di- 
Ved  or  lavcrfc  :    And  thefe  ire  both  (ingle  and 
compound. 

This  rule  is  alfo  called  the  RULE  of  THR&E, 
becaufe  by  three  numbers  given  we  find  a  fourth  num- 
ber *  fought ;  which,  when  the  proportion  is  dif e<5r, 
muft  always  bear  the  fame  ratio  or  proportion  to  the 
third  number,  as  the  iecbnd  bears  to  the  firft.  Con* 
iequently,  the  greater  the  fecondterm  is,  in  reipeft  tp 
the  firft ;  the  greater  will  the  fourth  term  be,  in  re- 
fpecT:  to  the  third.     As  in  thefe. 

4  :  8  :  :  6  :  12. 

That  is,  as  8  the  fecond  term  is  twice  a£  much  as  4 
jthe  firft  term :  fo  is  12  the  fourth  term  the  double  of 
6  the  third  term.  '  '■•  . 

Whence  it  follows,  that  Jif  4  numbers  are  in  direct 
proportion,  the  prod ucl  of  the  firft  and  1  all  will  al- 
ways be  equal  to  the  product  of  the  (econd  and  third. 

Again,  the  lefs  the  fecond  term  is  in  refpeft  to  the 
firft ;  the  lefs  will  the  fourth  term  be  In  reJpeli  to  the 
third/    Asin*thefe. 

48  :  1%  :;  8  :  a 

Aicre 
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Here,  'tispUin  that  12  the  fecond  term  is  but  I  of 
48  the  firft  term  ;  and  To  is  2  the  fourth  term  £  pf  8 
the  third  term ;  and  confequently  are  true  proporti- 
onals. 

Note,  Any  four  numbers  in  direct  proportion  may 
be  varied  feveral  ways.     As  in  thefe. 

viz.  48  :  l£  : :  8  :  3  or,  12  :  48  : :  2  :  8. 
and     2  :     8  ::  12  48  or,     8  :     2  ::48  :  I2,&c. 

But  if  the  proportion  be  Inverfe,  then  the  fourtfi 
number  mud  always  bear  the  fame  ratio  to  tttilecootj 
as  the  third  does  to  the  firft,  in  an  faverfe  order : 
That  is,  the  greater  the  third  term  is  in  refpeit  to  the 
firft  ;  the  lefs  muft  the  fourth  be  in  refpe<ft  to  the  fe- 
cond ; 

Or,  the  left  the  third  term  is  in  refpecT:  to  the  firft; 
the  greater  will  the  fourth  .term  be  in  refpefi  to  th# 
fecond.     As  in  thefe. 

8  :  12  : :  16  :  6. 
16  :     6  ::     8  :  13,  * 

That  is  (in  the  firft  ftating)  as  16  the  third  term  i$ 
double  the  firft  term  8 ;  fo  is  6  die  fourth  term  but 
half  the  fecond  term  12. 

And  (in  the  fecond  ftating)  as  8  the  third  term  ig 
but  half  lo^be.  firft  term;  fo  is  12  the  fqurth  term 
double  of  6  the  tecodd  tego*  ^  1  .'    * 

Whence  it  fpUowf,  t*haJt  if 'feQ< 'traitor?  are*  in 
reciprocal  proportion,  the  product  of  thev.%1*  and 
fecond  will  always  be  equal  to  the  product  of -the 
third  and  fourth.  v  '  ■      •  * 

Note,  As  in  direcT;  proportion,  (b  in  reciprocal, 
any  four  numbers  may  be  varied  feveral  ways.  As  in 
thefe.  *  - 

-  viz.    8  :  13::  16'*    6    then  12  :    8  ::    <6  :  16 
and  16  ;    6  :;    ?  ;  12     or,      6  :  |6  : :  12  :  8   &c 

Thefe 


L 
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Thefe  variation!  being  well  underfUod,  will  hm  oF 
no  (mall  ufe  in  dating  of  any  queftion  in  the  Rule  oF 
Three. 

When  three  numbers  are  given,  and  it  is  require*} 
to  find  a  fourth  proportional ;  the  greateft  difficulty 
(if  there  be  any)  will  be  in  the  right  ftating  tfce  que* 
ftion,  or  abftradting  the  numbers  out  of  the  words  oF 
the  queftiou,  anc)  placing  them  down  in  f^heir  propce 
order, 

Qbferve  then  that  two  of  the  three  given  terms  are 
only  fiippofed,  and  ailigned  to  limit  the  ratio  or  pro- 
portion. The  third  contains  a  demand,  and  moves 
the  queftion  ;  and  the  fourth  gives  the  anfwer. 

As  for  jnftance,  if  4  bolls  of  meal  coft  24  1.  what 
will  10  bolls  coft  at  the  fame  rate  or  proportion  I 

Here  4  bolls  and  24  1.  are  two  fuppofed  numbers. 
that  imply  the  rate ;  as  appears  by  the  word  ( if  J 
(theft  comes  the  queftion)  what  will  10  bolls  coft  ? 

JR.  UL  E  for  flat ing  and  working. 

The  term  which  moves  the  queftion,  or  on  which, 
the  demand  lyes,  mud  always  be  the  third  in  your 
dating.  And  the  faid  term  is  eafily  known,  as  it 
generally  hath  fame  of  thefe  words  before  it,  viz. 
Whatwsttf  How  fa*  .*  What  coft  /  Hew  many? 
How  long  ?  How  much  ?  What  time  f  &c. 

Of  the  other  two  numbers,  you  will  always -find 
one  of  the  fame  quality  with  the  faid  third,  >whfch  be* 
ins;  made  your  firft  in  ftatkig?rfctoe  number  left  muft 
rf  consequenceJlll  in  the  fecond,  place,  and  n  always 
of  the  fame  quality  with  the  fourth  number  fought. 

The  terms:  being  thus  ftated,  whether  the  Proporti- 
on  be  Dire&or  Inverfe,  you  muft  (if  they  are  not  fo 
aVready)^  bring  your  firft  and  third  numbers  into  one 
name,  am}  your  lecond  term  (If  of  leveral  dcnomina? 
tionsj  into  its  loweft  given  name;  then  (if  the  pro- 
portion be  diredl)  multiply  your  fecond  and  third 
numbers  together  ^  djvide  the  product  by  the  firft  term, 
and  the  Quotient  is  the  fourth  number  and  anfwer  to 
*H  queftion  in  the  fame  denomination  you  brought 

-your 


your  fecond  number  to,  which  (if  too  low)  you  may 
reduce  to  a  higher  name ;  and  if  any  thing  remains 
after  your  firft  divifion,  If  you  judge  it  can  make  any  ' 
thing  more,  you  may  manage  it  as  directed  in  Divifi- 
on. But  if  the  proportion  he  inverfcy  then  multiply 
your  firft  and  fecond  numbers  together,  divide  tho 
product  by  the  third,  and  the  Quotient  is  the  fourth 
number,  and  anfwer  to  the  queftion,  as  before. 

FMov&eth  a  Rule  14  kn&w  'when  fit  Proportion  is 
DIRECT  and  -when  INKERS  £. 

If  (after  the  terms  are  ftated)  the  third  number  if 
more  than  the  firft,  and  requires  more ;  or  if  it  is  lefty 
and  requires  lefs,  the  proportion  is  Direct.  Bubif  tho 
laid  third  term  is  more  than  the  firft,  and  requires  lefs;. 
or  if  it  is  lefs,  and  requires  more,  the  proportion  is* 
Inverfe* 

I  might  have  here  laid  down  fotne  other  Theorems 
for  anfwering  all  queftions  in  Direct  and  Reciprocal 
Proportion,  but  as  it's  improper  to  cotrfufc  the  learn* 
er  with  too  many  rules,  1  am  only  to  ufe  the  immedi- 
ately prefcrib'd  one,  (it  being  moft  general,  and  u£ 
nally  practifed)  and  ib  I  proceed  to  illuflrate*  wbafc 
hath  been  faid  on  the  Rule  of  Three,  in  the  work  of* 
the  following  examplesv 

If  4  bolls  of  meaicoft  24 1.  whaiwiHro  bolls 
eoft  at  that  rate  ? 

The  numbers  being  ranked  according  to  the  directi- 
ons given/  they  will  ftand  thus  r 
k      L        i. 

Mere  the  pfroportbn  is  certainly  direct;  for  the  laff 
term  io  is  more  than  the  firft  term  4,  and  requires 
moire  money;  therefore,  according  to  the  given 
Thturom,  work  as  follows. 
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4     :     24     :     id 

10  ' 

4)  240(60 1.  Price  of  10  bolls. 

o 

Here  (according  to  rule)  I  multiplyd  the  fecond  and 
third  numbers  together,  viz.  34  and  10,  and  the  pro* 
duct  was  240,  which  1  divided  by  4  the  firft  number, 
And  the' Quotient  was  60,  which  were  fo  many  pounds; 
becaufe  the  middle  number  was  pounds;  and  that  was 
the  anfwer  to  the  queftion. 

PROOF; 

The  proof  of  all  queftions  in  the  Rule  of  Three, 
when  the  proportion  is  direct,  may  be  eafily  conceiv- 
ed from  what  hath  been  already  (aid,  viz.  That  the 
product  bf  the  firft  and  fourth  terms,  muft  always  be 
*  equal  to  the  product  of  the  fecond  and  tjurd.  There- 
fore multiply  your  firft  by  your  fourth  number  found, 
and  comparing  the  product  with  that  of  your  fecond 
and  thir^  terms,  if  the  two  products  agree,  the 
work  is  right.  Thus,  in  the  foregoing  example,  the 
product  of  60  (the  fourth  number;  and  4  (the  firft 
number)  is  240,  which  is  equal  to  the  product  of  10 
add  24,  the  iecond  and  third  numbers. 

And  from  hence  ariies  the  invention  of  the  forego- 
ing rule,  for  finding  the.  fourth,  number ;  for  if  the 
fecond  number  multiply'd  by  the  third,  be  equal  to 
the  firft  multiply'd  by  the  fourth,  it  is  plain  that  if  the 
product  of  the  fecond  and  third  be  divided  by  the  firft, 
the  Quotient  muft  be  the  faid  fourth  number;  becaufe 
every  Dividend  muft  be  equal  to  the  product  of  it's 
Iiivifor  and  Quotient,  the  remainder  (if  any)  being  • 
taken  in,  when  you  multiply. 

Queftipnt 
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Quefttons  hi  this  rule  may  be  alfo  proved  by  a  re- 
verie dating;  thus  reverting  the  former  example. 

IF  60  1.  buy  10  bolls  pfineal;    how  many  bolls 
Will  34 1.  buy  at  that  rate  r 

/.  b.  I. 

60     :     10     ::     24 
34 

610)2410(4  Bolls,  anfwer. 

o 
Again,  if  i^  bolls  cod:  6?  1.  what  colt  4  bolls  J 
b.  I.  b. 

10     :     60     ::     4 

4 
io) 240(24  1.  Anfwer. 

O 
And,  if  24 1.  buy  4  bolls;  what  quantity  will6 1.  buy  ? 
/.  b,  I. 

24     :     4   -::     60 
60 


24)240(10  Bolls,  anfwer. 


_  Nete,  When  your  Divifor  happens  to  he  an  unit, 
t)ie  anfwer  is  found  by  Multiplication  only:  and  if 
your  Multiplier  or  fecond  number  be  an  unit,  the 
anfwer  will  be  found  by  DiviGon  only ;  as  in  the  two 
following  examples. 

If  I  ell  of  cloth  cod  7  (hillings;  what  coft  12  ells? 


7     ::     12 
12 


JPrice  84  (hillings,  orl.  4  :  4. 

<C  c  -  ff 


pt** 
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If  12  ells  coft  84  (tailings;  what  coft  i  ell  at  tl>ftt 
rate .?  *•  •*  •  •  e. 

The  ttrms  are  ftatecf  thus;  12     :     84     ::      i 
And  the  work  will  ftand  thus ; 

12)84(7  Shillings,  anfwer. 

What  will  4  bolls  3  jippies  of  meal  coft ;  when  I  pay 
1.  5  :  t2  Scots  for  3  firlots  3  pecks  of  thejame  meal ! 
/.     f><    /•      '•        '•     *. 

4  20  *  4 

15  112  16 

4  4 

60  64 

-        4 

•V;--V^-f  259 

'  112 

-         3I08,   ^ 
259 


1 


20)   /.   /.  d.  i 

60)29008(483(24  :  3  :  5f  I  <*  I  ^ 

240     The  anftver.  i 

3- 


36  Remainder. 

Here> 
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Merc,  I  brougjit  (according  to  the  given  rule)  my  firft 
and  la  ft  terms  to  one  name,  viz.  both  to  Jippies;  and 
my  fecond  term  to  (hillings,  its  loweft  given  name :  _ 
then  as  the  proportion  was  direct)  I  multiplied  the  fe- 
<cond  and  third  terms  together,  and  (dividing  the  pro- 
duct by  the  firft)  I  found  the  Quotient  was  48  3  fhil. 
(for  it  is  always  of  the  fame  name  you  brought  the  fe- 
pond  term  to)  and  28  remained.  I  then  divided  483  *. 
by  20,  and  they  made  i.  24,  and  3  s.  over,  j^a/lly  1 
multiply 'd  the  remainder  28  by  12,  in  order  to  bring 
it  to  the  next  inferior  denomination.  And,  dividing 
the  product  by  60  (the  former  Qjviibr)  there  came  out 
5  pennys  more,  with  a  remainder  of  36,  which  I  plac- 
ed oyer  the  Divifor  on  the  right  hand  of  the  5  pen- 
nys, thus  5f|,  or  it's  lowed  tenns  Sj  i  and  fo  the 
true  anfwer  to  the  queftion  was,  L  24  :  3  :  5f » 

Note,  Queftions  in  .this  rule  frequently  need  pre-    < 
p iration  either  by  4ddition>.  Subtraction,  &c."  before 
the  terms  can  be  dated  ii>  their  proper  order  ;    as  in 
fome  of  the  following  examples. 

If  3  ells  of  doth  cojfc  "i.  2  .•  13  :  6;  what  coft  9 
pieces  of  the  fame,  when  each  piece  contains  17  ells  3 
quarters?  e.     q. 

e .    /,    s.  d.  * 

3:2—13 — 6::ijo — 3 
4    20  4 

12    53 
12 

642 


20)      A    /.    <A 

12)410238(34186(2848(142:8:10^  or£ 

■     ■      - — r  The  anfwer. 

6.         10.        8. 

If 


(    io%    > 

If  I  buy  at  8  s.  6  d.  and  fell  at  io  s.  6  cU;  what 
do  I  gala  per  cent,  or  o*  the  1 00 1.? 

/.     d. 

8—6 /. 

*2  .         '     *— orrioG 


*I02 


240 

24000 

20}    /;     /. 

102)  48000(470(29 :  10 :  7T|T  or  J$ 
408       -a—.  Gain  per  cent. 

— . ~        io 
720 
7i4 

60" 
12 

102)720(7 
714 


Three 


(  in  > 

*    Three  perfbns  in  comnany  paid  by  equal  portion* 
1. 68  :  j 4  :  6  &r  144  elhof  doth,  and  fold  every  <i 
ells  of  the  fame  for  |;  3  :  13  :  4 ;  I  demand  their  re< 
(je&ive  mares  of  the  rniney,  and  gain  ? 
3)144(48  eiJti.for  each* 

3)68 --14—6(23  :  18  ;  2  is  J.  of  the,  prime  coj^ 


If  6  :  3—13—4  ::  4* 
20 

n 
it 

880 
48 

7040 
3520 

21)     20)  /.  r.  rf. 


6)42240(7040(586(29:  6 :8  Each  tnatr's  fcare. 
—22:18:2 


8. 


t .  6 :   8 ;  6  Each^ man- s  gain. 

How  much  3  quarters  broad  fcrge  will  be  fufficient 
to  line  coats  for  600  (bldiers;  when  each  coat  con- 
tains 3  yards  of  5  quarters  broad  cloth  r 

yds. 

3 

f .    q . 

TJie  terms  are  dated  thus,  5  :  1800  ::  3    and  the 

queftion 
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queftion  will  now  run  thus ;  How  muck  ferge  3  <jrs> 
broad  will  line  1800  yards  of  $  <lrs-  broad  cloth  f 
.  Here  the  proportion  is  inverfe,  for  the  laft  term  3 
is  left  than  the  nrft  term  5,  and  requires  more;  for 
if  the  ferge  was  as  broad  as  tne  cloth,  the  fame  yards 
of  forge,  as  of  cloth,  would  line  their  coats  :  bat 
here,  the  farge  is  narrower  than  the  cloth,  and  con- 
sequently there  mud  be  more  yards  of  ferge  than  of 
cjpth.     See  the  work, 


1 


3)9000(3000  Yards  pf  ferge,  anfwerf 


This  and  any  other  queftion  that  falls  under  reci- 
procal proportion,  may  be  fo  Hated  as  to  have  its 
terms  in  direcl:  proportion ;  by  only  changing  the 
places  of  the  firffc  and  third  terms  in  the  quefUon, 
thus, 

q      yds.       q. 
3  :  1800  U  j     . 
S 


3)9000(3000  Yards  of  ferge,  as  before. 


If  I  bqy  36  bolls  of  oats  for  216  1.  and  have  32 
Soils  3  firlots  of  meal  out  of  tjie  fame,  and  fpend 
].  1  :  7  in  buying  and  felling;  how  mall  I  fell  4  bolls 
of*  the  meal  to  ga|n  1.  16  J  5  on  the  bargain  ? 


32—3 
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b.  f.    /.     /.     b. 

32—3  :  2l6 — 6  ;:^4 
4  J*-*         4 

•  1—7  

J31  -ii— —       16 

20 

♦  4672 

16 

•  ~       r-  20)     /.      /.     d. 
X3i)7475a(570(28  :  10  :  7tViti  Anfwer. 

655      

—       10  . 
925 


82 
12 


131)984^ 

9*7 

°7 

x     A  man  bought  120  eggs  it  3  for  a  penny,  and  120 

more  at  2  for  a  penny,  and  mixing  them  all  together, 

lie  ibid  them  juft  as  he  bought  them,  viz.  at  5  for  2} 

pence;  whether  did  he  gain  or  fate,  and  how  much  I 

3)120(40  Pence,  price  of  the  firft  120. 

o 
2)130(60  Pence,  price  of  the  nest  130. 


c.     d. 

c  :  2  ::  240 


Pence  100  prime  coft  of  both. 


2 

—  100  fcrime  coft. 
5)48o(  96  Pence  for  which  he  ibid  them. 

o         4  Pence,  his  tote. 


rr~ 


If  1. 148  ,  10  heforborti  7  years  at  5  h  per  eenr. 
per  annum,  (imple  interest  *  what  wttl  it  amount  to 
at  the  1th  year's  end  ? 

By  the  amount,  I  mean  the  fan  of  principal  and 
fntereft.  Here,  the  3  terms  are  all  of  the  fame  qua* 
lity,  hut  2  of  them  (viz.  1.148 :  to  atid  100  1.)  aw 
principal  funis,  and  the  other  (vifc.  5  1.)  is  gain,  per 
cent,  or  per  100 1. 


1 


/. 

5 

7 

■  ■ '« 

s. 

35 
add  IOO 

/.    ■  ■ 

/.    /. 

joo  :  135  : 

148 — 10 

20      20 
3000     29Tb 


f48> 

3861 


i/. 


20010)4009^0(100  ::9f  or  6  amosnt. 


95 
20 


2(00)19(00(9 


What 
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What  principal  fum  forborn  Jyein  at  5 1.  fcer  cent. 
ftr  annum  fimple  intercft,  will  amount  to  300 1. 
9  $.  6  d.  at  the  7  yeat's  end  ? 


7 

35.  . 

add  100 

—      /.         J.      s.     d 

J3S  :  too  :*  200 — 9 — 6 

£40      ,   >         4^09 

27©v       Y.  i  % 


3240a  481 14 

106 


/.jr. 


v-  ^po^Si  1 4Ioo(i  48 :  10  Principal  fum. 


162 
20 


324)3240(10 
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Tn  wT»«t  time  will  1.  f  48 :  10  amounl  to  1  200 : 9 . 6, 
if  forborn  at  5 1,  per  cent,  per  *imuai  fimple  wtereft! 
/.       j.     d* 
20c—   9—6 
148 — ro-~  o 

/.      /. A 

J48— to  :    51—19  —6  ::  too 
20  20  20 , 

2970  109  2000 

12 

t  "474 

2000 

T2)     20)     5) 


1 


197lo)24948ooio(R40o(7<-o(-?5(7yWTf>anfr. 

2  76 — 

—  '  o       00 

1188 
Ti88 


At  what  rate  per  cent,  per  annum  Gmple  intereft, 
Will  1. 1 48 : 1  o  raie  a  flock  of  1.  200:9:6  in  7  yean  I 

20c —  9—6 
14P — ?c— o 

L /. 

I48—T0:    51—  19 — »6  ::  100 
20  20  20 

9970         10-9  2000 

T2 

12474 
2  coo 

12)  20)  7) 

59710)249480010(8400(700(35(5 1,  per  cent, 
o  000 


xi  0 

(      «9     ) 

WietV  tta  intereft  of  1. 1 48  :  ro  Ibr  7  yean  tf 
f  L  per  ceut.  per  annuo;  fi&pie  intereft£ 

5 
7 
It. 

TOO  :  35  :   148 -*iq 
20  20 

2QOO  29^0 


r  48  >:o 
890 

/•    $.        d. 

jooip)  r o*9,i  10^51 2 19  i  or  6  The  Snterrft 
1000  required* 

?9* 

200 

20 

3loo)?9joo(r9 


TV*f  you  have  thefe  ?  cafes  in  Gmple  intereft  pet* 
formeu  by  the  Rule  of  Three* 


(     «o     ) 

If  I  pay  7  «•  3  &•  for  i  of  a  pound  of  tea ;  what 
will  7  c.w.  3  qrs.  of  the  fame  coft  i 
Ik,    s^  d.     civ  q. 

i  :  7-3  ::  7-3 
12  4 

*7  3* 

2_g 
62 

"86T 

3472 
87 

»43o4 
27776 

■  20)       /.         /. 

12)302064(251 72(1258  :  12  Anfwer. 

o  12 

If  I  pay  4|  pence  for  if  lb.  of  chefe ;  what  will 
364 1  ftone  weight  of  the  lame  colt  at  16  lb.  to  the 
ftone  ? 

lb.    d.       ft.     lb.   ■ 
Xf  :  4j  ;:  364—12 
22  16 

3       9       5836 

2 


1 


1 1672 

9 

2)         12)      20)     /.      s. 


3)105048(35016(17508(1459(72  .•  19  Anfwer. 

3  o        o        19 

What 


(  *»  ) 

What  prefent  money  will  pay  a  debt  of  J.  4^0  due 
3  months  hence,  difcompt  being  allowed  at  5  1  per 
cent,  per  annum  ? 

Difcompt  is  the  abating  fo  much  money  on  a  debt 
paid  before  'tis  due,  as  might  be  gained  again  by  the 
money  receiv'd,  if  put  out  to  intereit  at  the  lame 
rate,  and  for  the  fame  time.  So  100 1.  prefent  money, 
would  discharge  a  debt  of  iq>  1.  due  at  a.  year  to 
come;  difcompt  being  made  at  5  1.  per  cent,  becaufe 
ioo'l.  put  put  to  intereft  for  a  year,  at  the  (aid  rate, 
'would  regain  the  5 1.  Therefore  in  working  quefti- 
ons  of  this  nature,  your  firft  term  will  always  be 
loo  1.  with  it's  intereft  for  the  time ;  the  fecond  100 1. 
alone ;  and  the  third  the  debt,  or  fum  propounded. 

See  the  Work  in  the  following  page. 


t— 5 


(  «■*  ) 

r.  u 

i  -*s  Intertft  of  100  l.  fin*  3  mpatfci. 
100 

toi— 5  :  100'::  450 
20  ** 

>—      /•      J.     A  ?. 

«02S)900<x«>(444  :8:to:  *f?f?  or  | 
8 1  op        frcfent  money  required* 


1 


9000 

8100 

'  1 

9000 

aioo 

«»      im 

900                                \ 

20 

$025)  18000(8 

! 

i8ooRcmdr. 

i 

12 

1 

2025)21*00(10 

1350  Rcmdr. 

4 

^025)  5400(2 

1350  Requlr. 

i 

What's 

1 

r 

(    "3    ) 

:    '         What's  the  difcompt  of  4*ol.  for  J  months  at  5  U 

per  cent,  per  annum  ? 
'  Here,  inftead  of  making  I0O 1.  your  fecond  term, 

you  muft  Rate  down  for  the  fame  it's  huercft  for  tbt 
time? 

/.     x. 

1 — s  Inter  eft  of  ioo  1.  for  3  month*. 
I  ioc— o 

/.   j.      U 

101— 5  :  1—5*2  45<* 

20  20  20) 

2$      9000 
■  9000 

,              20)  /•     u   d,  f* 
ao25)22;Oob(i  1 1(5 1 11 :  l :  it*,Vt  or  I  D* 
.,  compl  required* 

,     Remdr.       225     It- 

!  12 

J      -  2025)2700(1* 

Remdr.     675 

3025)2700(1 

Remdr.    675 

f 

What  dHcomptjmift  be  allowed  on  <a  bill  of  ex- 
change for  6ccrf.  due  July  the  10th  this  being  the 
29th  of  April  (  difcompt  being  made  at  5  i.  per  cent* 
per  annum  ? 

See  tie  work  in  the  next  page. 


pay* 


(      214      ) 
Days. 

2  in  April. 

31      May; 

56     .  June. 

10       July. 
4ays,  /.      — 
3^5  :  5  "  n 

365)365(1  Intcreft  of  100  I.  for  73  days  * 

■     t> 

/././.  . 

Then,  If  iox:  i::6oo 
1 
—  /.     s.     d.    %. 
101)600(5  :  18  :  9  :  2  TVf  Di^ 
505  compt,  aafwen 

9* 
20 

101)1900(18 
101 

808 

12 

101)984(9 

..:        .  9°9  . ,  .  ■ 

./    ...    75        . 
4 


1 


101)300(2 
202 

Is" 


jf 


(     *H    ) 

If  1 6  men  in  40  days  finifti  a  piece  of  work ;    how 
many  men  will  do  the  fame  in  32  dayi  I 
d.      m.       d. 
40  :  16  :   32 
40 

32)640(20  Men,  Anfwer. 

o 

A  gentleman  wants  apiece  of  ground  paved  before 
liis  door  with  (tones  3  foot  long  and  2  foot  broad  ; 
the  ground  is  4  yards  broad  and  30  yards  long ;  how 
many  (tones  will  (er?e  \ 

yds. 

4 
30 
*  feet.  ■ 

$  120 


2 


y?.     

I  : :  1080 
t 

6)1080(180  Stones,  anfwer. 


How  much  printed  paper  will  line  a  room  that  is 
70  yards  in  circumference  and  6  yards  high,   if  the 
paper  be  3  quarters  broad  ? 
6 

4 
— —   yds.    qrs. 
qrs.  24  :  70  :  3   - 
24 

3)1680(560  Yards,  of  paper,  anfwer, 
"        Ee  1 


(    **5    )  u 

Meat  my  friend  400 1.  for  3  months;  hdw  much  I 
may  he  lend  me  at  another  time  for  5  months,  to  re^  1 
quite  my  klndnefe  ? 

m.       /.       ***• 
3  :  400  ::  5 


400 
3 

5)1200(240 1.  Anlwer. 


If  I  lend  my  friend  $40  .U  for  J  months  how  long 
muft  I  keep  400  1.  of  his,  to  requit  myfetf  I 
L      m.       /. 
„    24O  :  5  a  400 

240 

400)1200(3  Months,  Anfwer. 


A  garrifonconfiftlng  of  1764  men,  being  befieg  d, 
have  provifions  for  only  12  days;  but  it  being  neceflary 
they  fhould  noltl  out  3  weeks ;  how  many  men  mutt 
befentout? 

d.       rn.        a. 
12  :  1764  ::  21 
12 

, 1764 

2i)an68(ioo8  Muft  be  kept. 

756Muftbeturn*do«t. 


IF 


(    "6   ) 

"  If  I  pay  1. 9  :  »a  Scots  a  year  for  one  acre  ofland, 
Wfeatwill  he  the  yearly  rent  of  ***«*»  3*  *"•  * 
the  lame  ground  ? 

/.     /.     J.      «•    /• 

|6o :  9 — la  "  so — 33 
160 


ao 

192 


'   8384 

79648  . 
ao)     l.    f-    ".         ^ . 

i6o)i!^<no(a5^°aiSr or  T 

Remdr.    64       10 
12 

160)768(4 

128 

If,    when  the  boll  of  wheat  crib  8  L,  the  two 
penny  loaf  weighs  20  ounces;    what  fliould  it  weJgh 
When  the  boll  gives  1 2 1.  i 
/.    oz.     I. 
8  :  20  ::  12  . 

8 

12)160(13  Ounce?  5*  <*r0P8>  Anfwci> 

4  .    . 
16 

12)64(5 

4 


C     217     ) 
If  I  pay  40  L  for  32  yards  of  cloth;    bow  (hall 
fell  one  yard  of  the  fame  to  gain  c  1.  J 
I. 
S 

40 
yds  —    yds. 
;  32  :  45  ::  1 
i 
'  — —  /.     J.     */,     ^ . 
32)4^(1  :  8  :  1  :  2  Aofwer. 

20 

,$2)  260(8 


4 
J2 


.1 


3?)48(i 


16 

4 


32)64(? 


-  If  damage  had  happcp'd  to  the  doth,  and  c  1. 
»■-  ^ut  r'^  ^Vi*  wh°«es  then  the  (aid  5  1. 
r        ftould  be  fubtratfed  from  the  prime  coft,  and  the  re- 

mamder  made^the  fccpnd  number,  as  in  the  following 


L. 


(     «8     ) 

I  paid  40 1.  for  32  yards  of  cloth,  (which  proving 
worie  than  I  expected)  I  am  willing  to  fell  £0  as  to 
lofe  J 1.  on  the  whole  j  how  Ihall  I  fell  the  yard  f 
lofc  the  faid  J  1.  ? 

/. 

40 
5 
yds.    —     yds. 
32  :    35  ::  1 

1  .   • 

•    —  A   s.   4.    f. 
.    32)35(1  :  1  :  10  :  2  Anfw«n 


3 

4  20 


32)60(1' 


28 

T2 


33)336(10 


^ 


46 

4 


32)64(2 


C    **9     )  o 

I  bought  l6iH)lls  of  oats  for  1.  8o  s  to  Scots*  out  * 
<*f  which  I  had  only  n  boils  a  firlots  of  meal ;  how 
(kail  I  fell  one  boll  of  the  meal  to  gain  8 1.  by  the 
bargain  ? 

I.  s. 
80—10 
8 

'    -  -  *.    /.  *• 

II  _ 2  :  88 — 10  ::  x 

4  20     ~         4 

46         1770  4 

4 

- r—  20)     /.     J.     <f* 

46)7080(153(7  :  13  •  WJf  or  |J  Anfwcr. 
4*       13 

12 

46)504(10 

44 
I  hive  by  me  96  dozen  of  oranges,  wHdi  coft  me 
I.4:  16,  but  fome  damage  having  happen'd  to  them, 
I  am  willing  to  lofe  24  Ail.  on  the  whole ;  at  what 
rate  muft  I  fell  them  per  doz.  ? "        - 
L     s, 
4  :  16 
-       1  :     4 

doz. do*. 

06  :  3  — 12  ::  1 
20 

72 
12 

96)864(9  Pence,  anfwer. 

How 


r 


(     «o     ) 
How  long  (hail  I  be  in  laying  up  1.  tofto  fter.  if  I 
pat  by  1.  3  mo  :  6  a  week  ? 
/.     u     d     to*      L 

3—10—6  :  i  ::  loo© 
20  240 

,  *  ■  » $2)  ^.  w.  </.  . 

70  846)240000(283(5 :  23 :  4  Anfc 

12  1692      260 

846  7080        23 

6768       . 

3120 
253*   '• 

7  Days  in  a  week* 


846)4074(4 
33«4 


690  Remainder. 


If  at  5  8.  pef  ell>  I  gain  8. 1.  per  cen*.  by  my  clotnj 
wnat  (hall  I  gain  per  cent,  if  I  fell  the  ell  at  6  s.  3d.  f 
s.     I      s.     d. 


5  :  8  ::  6 
12  12 

-8 


60)600(10 1.  per  c*nt.  Anfwen 
o 


J  1 


'  C   ««    )  ' 

I  bought  5  pieces  of  cloth,  each  containing  56  fell* 
Flemifh  at  3  s.  2  d.  per  ell  ;  what  will  I  gam  on  the 
Whole,  if  1  fell  it  for  5  s.  8  d>  per  ell  EngliOi  ? 

56 

280.  Ells  FlemHh. 

3 

5)840(168  Ells  Engiifh. 


If    I  :  3 — 2  ::  280 
12  38 

38  224 

84 

20),    /. 


12)  10640(886(44 : 6 : 8  Prime  coft, 
8  6 


e.     s.     d.      e. 
Thenif  i  :  5—8  : :  16& 
i  12  68 

\  68  1 344 

9  l  1008 


20)  /. 


*  2)  1 1424(952(4?:  1  a 


12 


1-  4t  :  I*  —  Price  I  am  to  fell  it  at. 
44  :    6  :  8Primecofh 

1.  3  :    5  •  4  Gain. 


I 


y 


(   "2  ) 

A  man  owing  L  736  :  10,  compounds  with  his  Cre- 
ditors for  7  s.  9  d.  per  1.  j  what  will  that  amount  to? 
/.  /.    d.       L      /. 

20         7—9  ::  736 — 10 
13  20 


93  J47?o     . 

4419 

15257 

r     ri)      so)       /.   /.  d.  q. 
id)  1 269890(68494(5707(285: 7:  io:a 
— "  —  _*        AnlWer. 

10  10         7 

...   4  . 
30)40X3 

If  tooacco  which  coft  1 3  pence  per  lb.  be  fold  for 
18  pence  per  lb. ;    what  h  gaia'd  per  cent  * 

Hi 

18 

d.     -      /. 

13  ••  5    :   100 

340 
24000 
5 

—  12)    20)      /.    j.  </.    q. 

13)120000(92^0(769(38  :  9  :  2  :  3  Anfwer. 


30 


_4Q 

id 

4 

13)40(3 

1 


Ff 


(  **$  1 

A  merchant  fends  to  Spain  1300  pieces  of  broad 
cloth,  each  piece  47  yards,  at  15  s%  6  d.  per  yard, 
to  have  returns  from  thence,  the  one  half  in  wine  at 
65  1.  per  tun,  and  the  other  half  in  oranges  at  L  3  /  10 
per  theft ;  what  quantity  of  each  will  he  have? 

47 
1300 

61 100  Yards  in  all. 
yd*     j.     d.        yds. 
I  :  15—6  :  61100 
12      186 

186     360T* 
I0998 

— 20)  /.         s. 

12)11364600(947050(47352  ito 

o  10 

/.         s. 

2)47352—10  Price  of  the  cloth. 

/.    r. 

65  :  1    ::    23676-^5  Half  it's  price. 
20  20 


1 


1300     1300)473525(364  Tuns,    I  hogfliead  of 
t  wine. 

325 
4 

1300)1300(1 

o 

/.       S.        ch.  I.        S. 

3—10  :    1  :  :  23676—5 

20  20 


7o  7o)473535(6764f!  or  tt 

■  Cherts  of  Oranges. 

45  * 


(    ?H    ) 

If  a  merchant  would  mix  8  lb.x>f  tea  at  7  a.*  per  lb. 
with  5  lb.  of  tea  at  10  s.  per  lb.  and  with  13  lb.  at 
14  s.  per  lb.;  what  might  he  fell  1  lb,  of  the  mix* 
ture  at ! 

RULE,  As  the  fum  of  jhe  given  quantities  of  the 
Several  fimples,  13  to  their  total  value :  ib  is  any  ojian* 
tity  of  the  mixture,  to  the  price  thereof. 

fb.        x.  S: 

8  at    7  per  lb.  h  56 

5  at  10  per  lb.  is  50 

I?  at  14  per  lb.  is  168 

25  Sum  of  the  fimples.  274  Total  value. 

lb.        /.         lb, 

7henif25    >    274-1 

1 

35)274(10  *  }H}  Anfwer. 
Remdr.   24 

£5)288(11 


if 


"1 

If  a  man  mix  three  bolls  of  oats   at  1.  6  :  io  Scots         I 
per  boll  with  4  bolls  of  peafe  at  1.  4  .  8  per  boll,  and  ' 

with  1  boll  of  dry  malt  at  1.9  :  2;  wha^may  he  fell 
3  lippies  of  the  mixture  at  ? 


s. 


B.  I.      s.  I. 

3  Oats  at  6—-1  o  per  boll  is  19  :  iio 

4  Peafe  at  4—^.   8  per  boll  is.  17  :  ia 
1  Malt  ai  9—"  2    -       -      is  9  :  a 


8  Sum  of  all  the  fimples.    '  46  :     4  Total  value. 

B.     L     s.      I. 
Then,  if  8  :  46—4  :  :  3 
'64       20 

924 
3 

— < T"  «*•     &• 

•  '     512)2772(5  :  4  rH  <>r  fl  Scon,  Anfr. 
2560       ^ 


*     512)2544(4 
2048 

496 

A  merchant  lent  to  a  tobaecpnift  5  c.w.  3  qrs-  of 
tobacco  in  the  roll  worth  9  pence  per  lb.  to  be  cut 
and  dryed,  and  when  it  came  home,  it  weighed  only 
4  c.w.  2xjrs:,  the  cutting  apd  drying  flood  him  32 
(hillings;  how  did  he  fell  I 'lb.  cut  and  dry  to  lo& 
nothing  I 

wrought  in  the  next  page. 

1  :  9 


(      «6      ) 


lb.  d.     c.w 

.fr*. 

i   :  9  v  5- 

-3 

4 

33 

?8 

-~— r- 

^84 

46 

\ 

644 

9 

- 

■■"  '  1 

/. 

J2)  5  796('4  8  3  Price  of  the  tobacco  in  the  roil. 

,    - add  3  2  for 

cutting 

and  drying* 

O 

S*5 

c.w.  f . 

s. 

* 

Then,  it  4— 2  : 

515  :: 

I 

4 

12 

18  504)6180(12  pence  iTa>- or  ?'Tfarth. 
28  504  *  ,  anfwen 

594         1 140. 
1008 

132 

4 

504)528(1  *... 

504 

24 

Two  merchants,  A,  and  B,  barter,   or  exchange 
goods  ;  A,  hath  5  c.w.  3  qrs.  1 4  lb.  of  pepper  worth 

1.  3  :  10  per  c.w*  and  B,  hath  cotton  worth  ;o  pence 

.........  -  ^       -  ^ 


*-^V   ^WrtTWltfS 


-   Kr    .    >** 


€\  4fX*-. 


■  7  *t  w. 


V 


(      227      ) 

r  lb.;  now,  how  much  cotton  muft  B,  give  to  A,  for 
>is  pepper? 
In  order  to  refolve  this  queftion,  and  all  others   o 
this  nature,  firft  find  the  true  value  of  that  commodi- 
ty whofe  quantity  is  given  ;  (which  in  this  queftion  is 
pepper)  and  then  find  how  much  of  the  other  com- 
modity that  fum  will  purchafe  at  the  rate  propos'd  : 
for  'tis  eafy  to  conceive  that  A,  muft  have  as  much  of 
B's  cotton  at  10  pence  per  lb.  as  (hall  be  equivalent 
to  his  quantity  of  pepper  at  1.  3  :  10  per  c.W. 
lb.      I.     *•    .  c.w.  q.    lb. 
1x2  :  3— IO  ::  S— 3— 14 
v  20  4  - 

70  23 

"^88 
47 

7$8 

70 

ii2)46o6o(4ii«*3  True  value  of  A's 
448  pepper. 

126 
,112 

140 

113 

12 

112)336(3 
336, 

O 

See  the  reft  of  the  work  on  the  next  page. 

10 


.1 


SJ> 


(  m  > 


i.    lb.     s.  v  d. 

20  :  1  ::  411 — 3 
ia 

lb. 

i°)493$(493  tV  or  t  °f  cotton,  Anfr. 


A,  and  B,  barter  thus ;  A,  hath  66  yards  of  broad 
-cloth  worth  9  s.  ad.  per  yard  ready  money  j  but  in 
barter  he  will  have  lis.  per  yard.  B,  hath  (balloon 
-worth  2  ».  id.  per  yard  ready  money  j  now  how 
many  yards  of  (halloon  muftB,give  to  A,  for  his  cloth, 
to  make  his  gain  in  the  barter  equal  to  that  of  A  \ 

The  method  of  jefolving  this,  and  the  like  queftf- 
ons,  differs  a  little  from  the  lad  cafe;  for  in  this  you 
muft  firft  find  what  advance  B,  ought  to  make  per 
yard  upon  his  fhalloon,  in  proportion  to  what  A,  hath 
done  upon  his  cloth.      Thus, 

s.    d.      s.       /.    </• 
9—2  :  11  ::  2*-i 
12  12 

110  25     s 

11 

110)275(2  s.  6d.  The  advanced 
220    price  for  one  yard  of 
—    B's  (halloon. 

55 
12 

110)660(6 

o 

Then 


(     **9     ) 

Then  proceed  as  before  in  the  lad  example.     Thui> 
yd.    s       yds. 
I  :  ii  ::  86 

946  S.  The  advanced  value  of  all  A'* 

doth. 
s.     d.  yd.       Si, 
Then,  if  2—6  :  1  ::  946 
12  12 


1 


jo  3o)ri^52(378ij  or  £   Yard*    of 

t  fhallooti  that  B,  mud 

12         give  to  A,  for  his  86 

Jards  of  broad  cloth. 

A  merchant  bought  436  yards  of  cloth  for  8  s.  6  d. 
per  yard,  and  fold  the  fame  for  10  s.  4  d.  per  yards 
what  did  he  gain  thereby  I 
S.      di 

10— .4 
yd.    ydsi 

1  :  j — 10  ::  436 
12  22 

22  872 

20)    /.   s.  d. 

12)9592(799(39 :  i9:4Gain,  Anfn 

4        19 


(     **9     ) 

A  draper  bought  of  a  merchant  eight  packs  of 
cloth  ;  each  pack  had  4  parcels  in  it ;  and  each  par- 
cel contained  ten  pieces ;  now,  if  every  piece  was 
twenty  fix  yards,  and  if  he  gaye  after  the  rate  of 
X*  4  :  16  for  6  yards ;  I  demand  what  the  eight 
packs  came  to,  and  what  was  i£  worth  per  yard  I 
8  Packs. 
4 

32  Parcels. 
10 

320  Pieces. 

26 


6320  Yards. 

yds.    L    s.       yds. 
6  :  4—16  ::  8320 
20  96 


06 

7488 

'.        . 

6)798720(133120(6656  Price  of 
■■  .  8  packs/ 

o  o 

yds.   /.  '  x.     yd.' 
6  :  4—16  ::  x 

6)96(1 6  s.  Price  of  1  yard*  ' 

Gg  What 


<    *3°  0  •  ] 

What  will  48  ot.  1 7  p.w.  20  grains  of  ff! vcr  pi  ate      I 
'  come  to,  at  the  rate  of  5  s.  6d.  per  ounce  I  y 

'tz.    gt.      s.     d.      oz.  p.w.  gr. 
x  or 480  :  5-^-6  •*•  48—17—2© 


12  20 

66 


140808 
140808 

* >ia)    20)  l.s.d.q. 

48o)i548888(3M6(a68(t3:8:i6:3i4: 
_  _—  — —  the  anfwer. 

408         10      8 
•'4 

460)1632(3 


OT^ 


If 


(   2$1   ) 

If  an  acre  of  land  be  4  falls  broad  and  40  falls 
long ;  what  muft  be  the  length  of  the  acre  when  it  is 
9  falls  broad  ? 

4  :  40  :t  9 
4 

9)160(17  Falls,  4f  41$  length  fnfyer? 

7     • 
6 

9)4*(* 

How  many  dollars  at  -4  8,  4  d.  may  I  give  for  360 
guilders  at  2  s.  2  d.  per  piece  ? 

/.    </.      fr        *•    4*      . 
2—3  :  360  ::  4—4 

12  26      12  ^"^^ 


36  2160     53 

72    * 


52)9360(180  Dollars,  anfcver* 
o 

If  100  1.  principal  ^ain  £l.  intereft  in  1 2  months; 
wh?t  principal  will  gain  as  much  in  5  months  I 
W.  ,      l.       **. 
12  :  100  ::  $ 
12 

5)1200(240  1.  Principal,  anfwer. 

9 

How 


(     *3*    )       .  1 

How  many  lb.  of  eoftee  at  5  s.  o  d.  per  lb.  is  equal  1 

in  value  to  426  lb.  of  tea  at  15s.  4  d.  per  lb.  ?  ] 

j.    d.       lb.        id*  \ 

13—4  s  4?6  ::  5:^-9  1 

12  160      12 

160  69  *  *  •  j 

69)68160(987^!  lb.  of  coffee,  anfwer.  \ 

621  I 

606 

540 
483 

Tn  this,  and  the  three  foregoing  examples,  it  was  1 

eafy  to  obferve  that  the  proportion  was  inverfe,    and 
lb  will  it^e^Tn  the* following  one.  s  - 

If  I. have  14  c.w  carried  136  miles  for  I.  5  :  5  ; 
how  many  miles  may  I  have  24  c.w,  carried  for  the 
iame  money  ?  '      ,  ' 


c.w. 

m.      c.w 

14  : 

136  ::  24 

14 

24)1904(79  ,%■  or  J  Miles,  answer. 
•  168 


224 
216 


/ 


\ 


'      {    233    )  ' 

If  37  acre*  of  land  give  h  13  :  ix  :  4  yearly  rent  1 
'What  is  that  an  acre  i 


211 
12 

12) 

37)3256(88(78. 4<I.  Anfwer. 


If  I  have  an  eftate  of  480  L  'per  annum  ;    what 
nay  I  expend  daily,  and  yet  lay  up  yearly  1 4Q  l.  ? 

480 

d.     a. 

.  i&S  :  34°  ::  1 

20      ,  . 


365)6800(185.   7d.  2jVt  wfi  foths^anfr. 
3^5 


3150 
2920 

/230 
12 


%  365)2760(7 

205 

4_ 

365)820^ 
730 

1  90    * 


(     ?34    ) 


V     ?34     7 

If  12  yards  3  quarters  of  cloth  coft  1.  3  :  16  :  6  5 
what  quantity  of  the  feme  may  I  hayr  for  154 
guineas  ?  ^ 

/f    j.    rf.  >//.'  y.    guineas. 
3—16—6  :  12—3  ::  154 

20       4      3*  •    - 


1 


76       Jl     154 

12  308 

7  12 


38808 
5i 


.194040     i 

-* 4) 

918)1979208(2156(539  Yanb*  ***> 
,826        — «- 


1836 


1432 
918 

5140 
4590 


5508 
5508 


If 


.        (      235      ) 
If  love  480 1,  and  compound  with  my  creditors; 
for  300 1. ;  what's  that  in  the  pound  ? 

/.         A        /• 

480  t  300  ::  t 
20 

480)6000(123.  6  pence,  Anfwer. 

240 
12 

480)2880(6 


Suppofe  that  fix  farmers  are  obiig'd  to  hire  a'mtn 
jn  their  4>ari(h  for  the  king's  fen  ice,  and'  agree  (in 
proportion  to  their  yearly  rents)  to  give  him  39 1. 
when  hefets  out ;  fuppofe  alfo,  that  the  fum  of  their 
tents  is  900  1.  and  if  one  farmer's  rent  is  100  L  j  what 
part  of  the  39  1.  mud  he  pay  f 

900  .•  39  2:  106" 
top 


9l0O)39loo(4*  ^  '•  8  Anfwer* 


3 

20 

9)6o(6 

6 
12 

o 

Aft* 


(    *3«    ) 

After  this  manner  (if  jou  had  all  their  particular 
teats)  you  could  find  their  refpe&ive  parti  of  the  39  J. 
I  ftipt  goods  for  Jamaica  to  the  value  of  1.343:1:8* 
and  in  return  I  had  46  c.w.  3  qrs.  of  fugar  at  24s.  6  <K 
per  c.w.  and  1570  th.  of  indigo  at  as.   4  d.  per  lb. 
what  remains  due  to  me  of  my  adventure  ? 
qrs.    >•     </.      c.w*  yrs. 
4  :  24—6  ::  46—3 
12  4 

294  187 

187 


2058 
5292 

12}     20)     /.   /.    i.   ^; 

4}54978(i 3744("4S[57:  S  '  4  2  2    Price    of  the 

iugar. 


.4 


3  45 

4 

4W» 
o 

I  :  2—4  ::  J570 

12  28 

28  Jt2j6o 

3*4 


£       J.      1/. 
1  Exported  343  :  1  :  g 


29)      /•    /.    * 
I2)4.96o(?663(i83:j:  4  price  of 
■  — —  the  indigo* 


Imported  240  :  8  :  81  Price  of  fugar  and  indigo, 
^nfwer,  1. 102  ;  ia  :  iif  Remains  due  to  me. 


If 


t    *3*    ) 

If  A,  (IbppofcSn  Dundee)  bathhoufe  and  yards  to 
<lic*vahte  of 36-I.  ytarly*rent,  And  .paydh  4  ».  10  d. 
trearly  to  the  town ;  what  lhall  B,  pay  .who  bath 
lands  there  to  the  value  of  1.  Jq  :  1*  yearly  rent  ? 

/.     /.     d.       L      $. 

36  :  4 — 10  ::  Jo— 10  \ 

20    12  ao 

720    58 


11280 
7050 

■ —   12)  X.     rf.  f 

7210)817810(113(9  :i  :  3  »*  or  *  AnfK 

% 

97 
72 

258 
216 

4* 
■    .     4. 

72)168(2 
144 

*4 


.PV  It 


(     *38    } 

A  certain  ufiirer  put  out  7  5 1.  for,  12  months*   and 
receiv'd  for  principal  and  intercft  8x  1.  I  demand  at 
what  rate  per  tent,  he  received  intercft  i 
#• 
81 
75 

/.     

JJ  :     6  ::  100 
6 

75)600(8 1.  per'cent,  anfater^ 
o 

A  merchant  bought  6  packs  of  cloth,  each  pack 
containing  X2  pieces,  which  at  8  s.  4  d.  per  oil 
Flemifli,  coft  1. 1080  j  Jiow  many  yards  were  there* 
in  each  pieced  -        .     _ 

6 
**' 

—        L       p* 
Pieces  72  :  1080  ::  1 
1 

72)  1080(1 5 1.  price  of  1  piece; 

— _.  20 

°    — 
s.    d.    306 

8—4       12 

12 

100  )  3600(36  Ells  Flemifn  in  1  piece. 
•  4)108(27 Yards  in  1 piece, tfceanfr. 


(  *i9  y 

A  meTchankbotfght  a  certain  quantity  of  ferge  anc| 
fhalloon  fpr  1.  226  :  14  :  10;  the  quantity  of  ferge  he 
bought  was  48  yards  at  3  s.  4  d.  per  yard  ;  and  for 
every  2  yards  of  ferge  he  had  5  yards  of  fhalloon* 
how  many  yards  of  fhalloon  had  he,  and  what  dkj  it 
coft  him  pdr  yard  I  *      ' 

3)48(24 

T     * 

120  Yards  of  fcalloon  he  bought, 

yd.    s.    J.     yds. 
■I  :  '3—4  ::  48 

12  40  " 

~      "~= ?c0  h    s*   d. 

40    12^1920(160(226:14:10 

8-   -  ^  Price  of  ferge^ 


o 


yds.      I.       s.     d.     yd. 
120  :  218— 14— 10  ::-.* 

'"'  20  l''l 


218:14:10  Price  of  rtial- 
'    loon! 


4374 
— 0>20)/.     X,    d. 


120)5249)5(43  7(36(1 ;  16  ;  $  T±%  oj||  price  of 
4?°    .  "—"  —  1  yard  of  fhalloon. 
•       5*    16, 

"449  ' 

360 

898 
840 

H 


JHo    )  ■  • J 

t  242  yards  of  doth  fo*  254 1.       1 
of  the  fame  lie  paid  after  the  xata       1 


^  merchant  bong  __¥__ 

XO  s*  for  86  yards  of  the  fame  lie  paid  after  tbe~rat& 
i9f  21:  s.  4  d.  per  yard ;  I  demand  hc^w  jpuch  be  |&*Yp 
jer  yard  for  the.  remainder  f  '     ^V 


9048. 

-* — rr-20)       /.    /.    d. 
f 2)22016(18^4(^54: IOIO  .. 

— -    91*:  14 : 8  Price  of  86  yanjff 


8.        14 


1. 162 :  15 : 4  Price  of  the  remainder 


3255 

—  ?*>  J,     /, 

? 56)  59064(2 50(20  :  *6 J&  or  IJPriceof one 
312     — — -         yard  of  t£e  remainder. 
— —       10 
786  ' 
780 


"«♦ 


(    *4l    > 

Ifapfceof  TbtotE  eo&h*o*i6:%  I  4e**iid 
tow  many  clWEngWb  ibsreare  i»tb*&S8V  when 
the  ell  i*  wo*fc>8», 4  dv  * 


s.  4*   e.       L    s.     J. 
8 — 4  :  i. ::  xo— 16—  8 


tgp)26bp(26  £lb  jJnglUh,  anfwer. 
P 

A  merchant  bought^  pieces  of  cloth  for  1 .  $$  7 : 1  2, 
being  at  5  s.  4  d.  per  yafcd  ;  I  demand  how  many 
yards  there  were  in  a1t>  and  how  many  ell's  Epgliflj 
were  ia  a  piece  of  the  feme  ? 

12  2Q  . 

12 


'  64)^2902^(2016  Yard*  to  *& 

'4  ^ 

o       — -5) 

84)8064(96(19  f  Englifh  ells  in  I 
756    —  piece* 

504  • 

594» 


Thfm 


f    «4t    ) 

There  were  at  a  waft  ao  men,  30  women,  and  r^ 
fcrvants  lor  every  10  1.  that  a  man  paid,  a  woman, 
paid  6,  and  a  fervant  2 ;  bow  much  did  every  mao* 
woman,  and  fervant  pay  of  1.  61  :  10  .' 

Multiply  20  by  zo,  50  by  6,  and  15  by  %  ;  then 
divide  1.  61  :  10  into  three  parts  proportion 'd  to  thefe 
products*  and  you  have  the  total  paid  by  the  20  men, 
go  women,  and  15  fcrvants :  each  of  which  Turns  be* 
ing  divided  by  their  refpeclive  numbers  of  perfons, 
gives  the  payment  made,  by  each  individual 

See  the  Work. 
so  3p  if 

10  6  f 

200  180  3P 

180 
3® 

410  :  200  ::  jSi  -p-10 
20  20 

*  J?2pQ  I23Q 

20O 
—  2D)  /.  /.' 

8aiQo)246o{oo(^o(x  :  zo  Paid   by  ead* 

246         —  man. 

•—        xo 

O  20 

— »^   v 
2o)200(lO 


4IO 


410  z  xSo  ::  61 — ro 

123a 
180. 

^         82100) 221 4100(27 1.  Paid  by  30  women; ' 
164  20 

574     30)^40(18  i.^Paid  by  each 
574        — u.  woman* 

o 

41b  :  30  ::  61— 1# 
»  20 

1230 

82100(369100(4  :  XoPaidbyalltbcfcrvani*> 
328       20 

41  15)90(6 1.  Paid  By  1  icrvant. 
20 

82)820(10 
8a 


I  fold  a  yards  of  cloth  for  11  *  6  &.  and  giin'd 
at  the  rate  of  15  i.  percent;  what  would  1  have 
gain'd  per  cent,  if  I  had  fold  them  for  12  s. .' 

This  is  the  fame  in  fubftance  and  numbers  with 
Mr.  Hill's  8th  queftion  of  lofs  And  gain  j  but  neither 
his  operation  nor  anfwer  are  the  fame  with  this  fol- 
lowing. (His  method  of  ftating  the  terms  being 
quite  wrong*) 
*<  xx— 6 


138    •  100 

276  1. 20  fata  par  seat,  the  anfr, 

0 

What's  the  value  of  1  boll  of  wheat,  ivheii  I  give 
28  bolls  of  the  fame  for  j  20 -pints  of  hony  at  4  s«.  the 

Pto** 

120 

4 
jP.    A 

28  :  480  ::  t 
1 

^8)480(17 : 1  :  2  'H  W  £  price  of  1 
— —  -  .  boll- 

4 

12 


JO 

»8)ao(a 
34 


C-mjt  ) 

A  man  dytog  bequeathed  hit  goods  (which  were 
worth  3600 1.  J  after  this  manner.  Becaufe  hit  wife 
was  with  child,  and  he  yet  uncertain  whether  it  wis 
s  boy  or  girl,  ha  made  hit  bequeft  conditionally, 
that  if  it  wat  a  fen,  hit  wife  would  have  J  and  the  (on 
f  bit  good* ;  bat  if  a  daughter,  then  hit  wife  would 
bate  £  and  the  daughter  J  of  them ;  now  it  happen* 
ed  (he  brought  forth  both  a  fon  and  daughter ;  bow 
wall  the  good*  be  parted  agreeable  to  the  teftator't 
will? 

The  mind-of*  the  teftator,  here, is  to  be  under- 
flood,  that  fuch  proportion  would  be  between  the 
wife's  portion  and  the  fon'a,  at  between  £  and  £,  that 
is,  the  ion  muft  have  at  much  and  half  at  much  at 
his  mother ;  and  the  mother  mud  have  the  like  rate 
in  companion  to  her  daughter :  therefore  make 
choice  or  any  three  numbers  in  fuch  proportion,  that 
the  firft  may  be  at  much  as  the  fecond  and  half  as 
much  more,  and  the  fecond  to  the  third  in  that  feme 
proportion,  fuch  at  9,  6,  and  4*  and.  proceed  as 
follow** 

1 


19  :  9  ::  3600 

— L.    /.    /,   i. 
19)33400(1705:5  :  3  TV  Son's  portion, 


'9)6o(3 
3' 


II  - .     '      »9 


f 


i§  i  6  a  $600 
* 

^)ai6oo(n36rJ  16:  i^BH^^Mtiift 
20 

1$) 192(10  "*       ! 


*£  :  4  ::  3600 

-i—     /.    si    d. 

19)14400(757 :  17  5  ioHDaogbter  sjwwt. . 

17 

20 

•  IS0340(I* 

17 

12  ' 

19)204(16 

J4 


r- 


<    M7    I 

A  merchant  fells  a  pared  .of  jewel*  (which  coft 
Wm  250  [..ready  money)  for  559.1*  payable  at  the 
end  of  6  months;  what  wasJiis  gain  wor^h  in  ready 

money,  upon  rebate  of  kitesdiat  6  L  per  cent,  per 

•annum?       •    -     w 

S50 

/.      /.      — r 

J03  ;  |09  ::  309  gain. 
100 

.    J03)  "30900(30^  Anfwer, 


There  is  an  ifland  1 34  miles  in  circumference;  no$r 
at  the  fame  time,  and  from  the  lame  place  A,  and  B» 
ibegin  a  journey  round  about  the  (aid  ifland,  but  thejr 
travel  towards -contrary  parts  at  tfeis  rate,  viz.  A, 
travels  11  miles- in  every  two  days,  and  B,  17  miles  ia 
every  three  days;  I  demand  in  what  fpace  of  time 
will  they  meet!  $ad bow  many  miles  each  wiU  havf 
travelled? 


f 

m. 

4/. 

•9   : 

3 

.3' 

3)33(167  Arties  that  A,  will  travel  inthree  days. 
;—  .17  M-Je&  that  B,  travelled  in  three  days* 

'     33±  Miles  travelled  by  both  in  three  days* 


IP 


J 


lf33f  :  3  «  IJ4 

3  2 

67  368~ 

i   " 


1 


67)904(12  Days,  time  in  which  they 
wfflj 


9 
<?•   iff*    a.  d.    m     J, 

3:  11::  12  3:Y?::iax 

12        ':  '  T2    * 


2)132(66  Miles  that    3)294(68  Miles  that  B,   tra- 
— —    A  travelled.       — —  (veiled, 

•  9  ■  •     ■•  o 

v. 

There  is  afyiare  room  which  is  in  circuit  60  feet, 
and  8' feet  high  *  the  watts  of  $jd  room  (except  a  fpacc 
for  a  window  whole  height  is  $  feet  and  widened  4 
feet)  are  to  be  furnifhed  with  hangings  of  yard  broad 
fluff  at  14  **-  6  d.  die  yard ;  how  touch  ftuflf  will 
fcrve,  and  what  will  the  whole  cofi?' 

«— —  20  Square  feet  in  the  window, 

480  Squarafeet  in  the  room, 
40  Content  of  the  window. 

9)  46o(  $ 1 1  Yards  of  fluff  will  fenre. 


*  •  14 


(     249     > 

fi.    s.    i.  yds.  feet. 
1  :  14—6  :r  5X  :  I 

9        13  9 

9      »74 


1840 
7820 
C  ■-■   •    ■    ia)  30)  /.   '.  d. 

9)80040(8893(741(37 :  t :  if  ori 
— -—Price  of  the  ftu$ 

A  fchool-mafter  bang  afked,  How  many  fcholars  he 
had  i  anfwered,  If  I  had  as  many,  half  as  many,  and 
one  fourth  as  many  as  I  juft  now  have,  1  (hould 
then  have  132 ;  how  many  had  he  ? 

Suppofc  he  had  any  number  at  pleafiire,  as  8 

then  as  many  is  8 

|,as  many  is  4 

J  as  many  is  i 


If  22  :  8  ::  132 

'     i:  8 


W 


22)1056(48  R^al  number  required, 


'Thegqyernqr  qfa  garrifon  bsing  deKrous  to 
know  how  much  money  the  paHage  of  the  garrifon 
did  amount  to  in  a  year,  made  choice  of  a  loyal 
fervant,  and  ordered  him  to  receive  of  every  coach- 
man parting  with  a  coach  4  d.  of  every  horfeman  2  d. 
and  o£ev«ry  fbotnlan  £.  d.  Now  at  the,  year's  end, 
the  fervant  making  up  his  accompt  to  tlie  governor, 

gives 


<   «*»  ) 

saves  him  1. 94 :  15  :  10,  and  lets  Wm  know  ifcat:  a* 
often  as  ^  pafc'd  with  coachs,  9  pafc'd  on  horfcback  s 
and  as  often  as  0  pafr'd  on  choffcback,  j$  pais'd  on 
foot ;  I  demand  how  many  couches,  horfemea  and 
footmen  pa&'d  ? 

5  Coaches  paid    20  df 

9  Horfemcn  paid  l8  d. 
%S  Footmen  paid    7f  «••        # 

45f  s  5  ::  ^Jfr1* 

■a  20 


.1 


91  )227^oo(a  J00  coaches  pa&?df 


jrV    J.      /.     /.      * 

45f  :  9  ;:  94— jj—jO 

a  ao 

91         189* 
12  . 

22750 

a- 


.  91)409500(4500  Horfemea  palVd. 


C    *5*    ) 


'/.      /.        /.      s.     d. 
4SZ  '  15  «  $4  -15-10 

a  ao 

9*  1895 

12 

22750 
2 


45S*> 

15 


91)682500(7500  Footmen  pafcM. 


A  braien  lyon  being  placed  in  an  artificial  fburi* 
tain,  conveys  water  into  a  ciftern  by  a  ftream  ifluing 
from  his  mouth,  by  two  from  bis  eyes,  and  by  a- 
Bother  from  the  bottom  of  his  right  root.  Now  the 
'JjMpes  through  which  thefe  ftreams  pals,  are  of  differ- 
ent capacities,  in  fuch  fort,  that  by  the  foot  let  open 
alone  (the  reft  of  the  ftreams  being  ftopt)  the  ciftern 
will  he  filled  In  2  hours,  by  (he  mouth  alone  in  12 
hours,  by  the  right  eye  alone  in  3  hours,  and  by  the 
left  eye  alone  in  4  hours ;  in  what  time  will  the 
ciftern  be,  filled,  if  all  thefe  ftreams  be  fet  open  at 
once. 

Firft  find  how  many  ciftern*  will  be  filled  by  each 
pipe  in  one  and  the  fame  time ;  then  it  will  be,  As 
the  fum  of  thefe  cifterns  is  in  proportion  to  the  faid 
time,  ft>  is  ene  ciftern  to  the  time  in  which  fuch 
ciftern  will  be  filled  by  all  the  ftreams  running  to- 
gether. 

Find  therefore  how  many  cifterns  will  be  filled  by 
each  pipe  in  12  hours,  which  is  the  time  affign'd  for 
the  mouth  alone  to  fill  x  ciftern  in* 

If 


■l  -  I (  's'  * 

If  a  :  I  ::  12 

2)12(6  citterns  filled  by  the  foot  in  12 
— —  (hour** 

*.  c.    A. 

3  :  I  ::  12 

I 

3)12(4  cifterntfilled  by  therighteyein  1 2  hours* 

if,  c  if. 

421  ::  12 

_i       ,  .   -■  ■    j 

4)12(3  cifterns  filled  by  tfte  left  eye  in  12  hoars* 
o 

Ciflerns. 

6 

4 

3 

add  1  Filled  by  the  mouth  in  12  hours.  . 

14  Will  be  filled  by  the  4  pipes  running       .   . 

(together. 
"    C.      h.       c.  *i 

Then,  if  14  :  12  ::  1 
.  *> 

14)720(5177  or  £  Minutes,  and  in  that 
— 1.    time  the  ciftern  will  be  filled  if 
6       all  the  ftreams  be  fet  open  at 
once; 

Rve 


lfive  merchants  A 


>>  B,  C,  D, 


each? 

Suppofe  any  number  at  pleafure  (as  12  1.)  for  A's 
(hare,  ±  of  which  is  6 1.  then  4  time's  6  is  24 1.  for 
B's  (hare,  5  times  6  is  30  1.  for  C's  fliare,  6  times  6  is 
36 1.  for  D's  (hare,  and  8  times  6  is  48  L  for  £'s  fliare* 

/• 

I  2  A'a  fuppoJed  (hare. 

24  B's     , 

30  Cs 

36  D's 

48  £'s 

,  —       /.         /• 
150  :   12  :.*  2025 
12 
/. 


1510)243010(162  A's  real  {hare,  1  where* 
'  (of  is  81 1. 

o 

i$2  A't  real  (hare. 

4  Times  81  is  324  B's  (hare. 

5  Times  81  is  405  C's 

6  Times  81  is  486  D's 
8  limes  81  is  648  E'$ 

1.  2625  gain  propounded. 

A  gentleman  bequeathed  to  his  daughter  1. 40000  to 
be  paid  her  at  8  years  end,  the  executors  defired  to 
pay  ready  money,  and  to  be  abated  after  the  rate  of 
5 1,  per  cent,  per  annum  fimple  intefeft  ;  what  ready 
money  will  J>ay  this  legacie? 

fiy  the  ready  money  which  they  want  to  pay,    is 

mean*  fig]}  a  ium  as  (being  laid,  out  at  5  1.  per  cent, 

K  k  per 


per  &Dfium  Ample  iateitfc) 
tbtont  to  40000 1 


intcrcft)  Would  it  8  y&tri&dT  **       1 


i 

1.  40  Batercft  of  ice  1.  for  8 
ii&  100 

year*. 

—     /• 

240  :  100  ::  40000 

100 

— ^ — J*    /.     jr.  d.  4. 4 

1410)40000010(28571  :  8  :  6  :  3'T*¥  orf 
6 

14)130(8 
8 

• 

X4)9d(6 

. 

ri 

■** 

llnierdf* 


A  merchant  delivers  to  hisfaflor  500 1.  an<J  eftecmM 
Jiisperfonat20ol.;  when  ttjey  made  up  their  ac- 
compts,  thejr  gain'd  20J.  |>er  cent-j  what  is  the 
Factors  part  of  thcgainJ 


I. 

ff  xpp  :  20 


r. 

*I°°) l  4°l°Q(I 4°  tjbs*?  $9**1  jE*8- 


/.     /.      /. 

Jf  700  :  X40  ::  260 

*  '200 

T *49  !• 

^{0D)^8qoo(   40'FacWs  pai*  jo*  *he  gamf 

6     l.ipp  tycrch&np's  part  thereof, 

A  m.an  dying  gave  tp  :hb  eldeft  fop  |  of  J  of  his 
/eftatc,  to  tis  Jecond  fon  he  gave  i.  <>f  £  or  his  eftate; 
Wnd  when  they  had  ^ounted  tbejr  portions,  the  one 
tiad  40  1.  more  thin  the  othy ;  the  remainder  of  the 
<eftate  was  given  to  his  wife  and  younger  children;  I 
demand  jthe  value  of  his  cftate,  and  alfo  U^eir  relpec- 
jttve  (hares  of  the  fame  $  t< 

Suppofe hiseftate  to  be  any  fum  you  pleafe,  as  1 20 1. 
Now  1  of  120  is  30,  and  J  of  30  b  20 1,  for  the 
eldeft  fon's  portion. 

Again  £  of  12P  is  60,  and  i  of  60  is  12  1.  for  the 
lecond  fon-'s  portion.  Now  the  gueftion  fays,  that  the 
one  had'  40  1.  more  than  the  other,  but  here  the 
one's  portion  exceeds  th,e  other's  only  by  81.  there- 


( 

255 

J 

/. 

/. 

/. 

If  8  : 

120  : 
40 

:  40 

1 


8)4800(600  Real  value  of  his  eftate. 


o 


9)  5)    /. 

4)600(1 50(50       3)600(300(60  Second  fon'f  per- 

2  * —  (tic©'' 

o      o    ■     ■  00 

1.  100  Hdeftfon's  portion. 
<• 
600  Eftate. 

166  7  i^t  ^ 

00  \  T     * wo      ■  P°rtXonf- 

§uni  160  to  be  fabtracled  from  600 1. 

Remains  446 1.  to  the  wife  and  younger  children. 

A  gentleman  bought  a  houfe  with  a  garden  and  a 
good  norfe  in  the  (table  for  6600  f.  Now  he  paid  4 
times  tbe  priee  of  the  hofre  for  the  garden,  and  5  pmes 
the  price  of  the  garden  for  tbe  houfe;  what  (Hd  each 
coft  him  ?       '    ■.■•■•  , 

Sdpj>ofe  the  horfe  coft  4I.  then  the  garden  coft  l6,L 
and  the  boufe  coft  80  1. 

A 

86 
— -    /.         /. 
If  100  :  4  ::  6cop 

"*  '  -'    '         4 


1100)540100(^40 1  real  price  of  the  fcorlfc 
•—  fo  the  garden  coft  060 1.  aad 
o        the  houfe  4800 1. 

Sa 


r 


(    25*7    ) 

A,  8,  and  C,  upon  a  joint  adventure  gajn'd874l. 
7  s.  whereof  A,  tobk  up  a  certain  fum  ;  B,  took  up 
twice  as  much  as  A ;  ahjj  C,  took  up  thrice  as  much 
as  B  i  what  did  each  tak£  tjp  J       "■•'-- 

/. 
Suppofe  A,  took  up  49 
Then  B,  took  up  89 
And  C,  took  up      246 

360 
/.        /.         /.      x. 

If  360  :  40  ::  874—7 
2Q  20 


7200  17487 


/.     x. 


7x010)6994810(97  t  3  A's  part  of  the, 
n  :  i  ■  •  ■  gain :  then  B's  wiH  he 
"108  J.  194  :  6;  and  C'.$ 

20       will  be  1.  582  :  18. 


7?p)2i6io(3 


A,  hath  rop  yards  of  Ij'nen  at  4  s.  per  yard  ready 
money,  which' be  barters  with  B,  at  6  s.  per  yard, 
taking  yarn  at  as.  per'  fpynle  which'  in  ready  money 
is  hut  worth  30  d.  per  fpynle ;  how  many  fpynles  of 
yarn  will   pay  for  the'  100  yards  of  linen,    and 
whether  doth  A,  or  B,  get  the  better  bargain,  and 
by  how  much.  '"'•;* 
.  yd.   s.      yds. 
If  I  :  6  ::  100 
6 
—    /. 
20)600(30  Valu*  of  A's  linen  in  garter. 

2  :  2 


4     26o     ) 
I  bought  20  ton  or  cheeft  for'  400  1.  with  which 
went  into  Ireland ;  the  freight  and  cuftocn  came  to 
50  I.  txsf  own  charges  to  1. 16  :.  13  :  4 ;  Ijow  (hall  ~ 
fell  it  per  lb.  to  gain  201.  per  cent  on  the  whole. 


n 


/. 

j. 

^: 

126 

400: 
16  : 

00  : 
00  j 

15: 

6 

:  0 
'4 

100: 

a  40 

::  466 — 1  J- 

-4 

000 

9333 
12 

/l 


I 12000 
120 


241000)  1 54401000(560  At  which  the  whole  may 
■  be  fold,  to  gain  20 1.  per  cent* 


If  30  :  560  :;  1 
20     *   20 

400    1 1200 
112  12 


448100)1344100(3  di.at  which  1  lb.  may  be  Ibid 
»■  to  gain  20 1.  per  cent. 


■-<         ft    u 


ff  -, 


'       ■  (     adi     ) 

If  a  quantity  of  cut  tobacco  weighing  ft  40  lb.  coffc 
1 3 1.,  What  mufti  lb.  be  fold  for,  to  gain  L  15  :  IQ 
per  cent  ? 

lb.       I.      lb. 
240 


2410)31210(13  Pence  prime  coft  of  1  lb. 

Q 
7.      /.     s.       d, 
too:  115 —10  ::  13 
240       20 


54000    2310 


s.  d. 


240010) ioo3io(  1  :  3r||*  or  T  J*  at  which  t  lb* 
—     may  be  fold  to  gain  1. 15  :  10  ptf 
603      cent. 
12 


What  wili  400 1.  amount  to,  forborn  3  years  and 
an  half  at  c  1,  per  cent  per  annum  compound  intereft? 

To  workqueftions  of  this  nature,  after  having 
found  the  firft  year's  intereft,  add  it  to  the  principal, 
and  find  the  intereft  of  the  fum  j  and  fo  continue  to 
add  every  year's  produce,  ftill  accounting  the  fum  a 
aew  principle. 

"*  See  the  Work, 

LI  roo 


(  ttft  )  •] 

xoo  :  5  ::  400  Principal  ift,  ye*w  1 

5 

1.  20100 

/. 

30 
400 

xoo  :  £  ::  420  Principal  ad,  yea*. 
S 

1.  21100  i 

21  j 

420 

/.  

100  :  5  ::  441  Principal  3d,  y«Mv   • 

5 

I.  22105 
2cr 

s.  I  [OO 

/.    s. 

22— r 
441 

/.     /.      

too  :  5  ::  463—1  Principal  4th  year, 

5 

20 

*3W 

l6o 
♦^  '  fa**! 


I.     S.    a.    p 
fc*eteft  the  lit,  year      .-         -     20:00:0:0 
2d,  21  : 00:  0:0 

3d,         -         -         -      22:    1:010 
£  1. 2^:o:2,4forithe  4th  yearYmtrft.11 :  11 :6  :  itV 

Total  intercft    74:12:6:1^ 
Principal         40° s    o«o:o 

Total  amonnt  1.  474 :  ia :  6 :  iTV 


^The  amount  may  be  alio  found  thus, 


joo 


400 

ift,  year's  amount, 
420 


2d,  year**  amount. 

/. 

'•  44.1 


20 


3d,  year's  amount. 


fr  »IP9 


T*«* 


(  *s+  ) 

Then  for  the^half  year  lay, 

/.      /.      j.       /.    s. 

Jf  100  :  102— 10  ::  463-1-1 
20       20  20 

apoQ  2050        9261 
,  2050 


1 


463050 
18522 

— ■— 20)       /.    s.  d.  q. 

^oojo)  i8985Q5Io(9492  (474 :  1 2 : 6  ?  v*  orT«, 

.,.....,.  ■     >  — —    Amount,  as  before* 

12 


3010)1 26  jo(6 

4 

20)24(1 

What  will  1000  1.  amount  to  forhorn  3  years  %t 
6  1.  per  cent  per  annum  compound  intereft  ? 
/.        /.  I. 

joo  :  106  ::  1000 
IOOO 


\-  xo6o[Oo    ift,  year's  amount. 


*89 


too  r  106  ::  1060 
106 

6360 
1 060 

1 
amount* 

1. 1123160    2d,  year's 
20 

1.  I2JOO 

• 

/.        /.           /.       /. 

100  :  106  ::  ti23 — 12 

20                      20 

2000  22472 

106 


13483* 

22472 

/.    s.  d.  q. 


2000)2382032  (1191 10:3:  3tVoOTj\ 
Amount  required. 


32 

20 

640 
12 


300{o)768p(3 
168 

!  •  _i 

^00)672(3 

72 


No# 


(  *w  ) 

Now,  fuppofc  the  fbrefeid   ioooj.  to  nave  been 
laid  out  upon  fimple  intereft  at  6 1.  per  cent  per  an* 
nun>,  and  forborn  3  years  j  what's  the  difference  of 
the  amounts? 
/. 
18  Intereft  of  iool.  for  3  years  at  6  per  cent, 
100 

Ifipo:il8  ::  iooo 

118     /.     j.   d.  q. 
r      \      119' so;  3:  3/r 
1  joo)  1180100(1180  Amount  at  ample  intereft* 

o        I.  1 1  .•  q :  3  :  3^  Difcrence. 

Three  partners,  viz.  Af  B,  and  C,  make  a  joint 
dock  in  this  manner ;  A,  puts  in  32  1.  B,  24 1.  and 
C,  49  I.  they  trade  and  gain  12  1. '  what  wilt  eadj 
mari?s  true  part  of  thcgajn  be  ? 

Ail  queflions  of  this  nature  are  anfwered  by  Co  many 
fcveral  operations  as  there  are  partners  in  the  joinf 
{lock,  if  none  of  their  flocks  be  alike ;  and  this  is  the 
Rule, 

As  the  total  Aim  of  their  particular  flocks, 
Is  to  the  whole  gain  pr  lofe  : 
So  is  each  mans  particular  (lock, 
To  his  particular  (hare  of  that  gain  or  loft, 
Sfc  the  Work. 


] 


96)384(4 1.  A's  part  of  the  gain, 
o 


Then  if  96  :  12  ::  24 

*4 


96)288(3  1.  B's  part  if  the  gain. 


/.       /.        /. 
And  if  96  :  12  ::  40 

.4° 
96)480(5!.  C's  part  ot  the  gate 

o 

Id  queftions  of  this  nature,  if  the  funi  of  their  par- 
ticular  parts  of  the  gain  or  loft  amounts  to  the  total 
£ain  or  lofs,  (as  here  it  will  do)  the  wovk  is  true ;  if 
not,  fomc  error  is  committed  whicfc  rauft  be  ctrrefted.  * 

/. 
A's  part  of  the  gain  4 
B's      ---     3 

a  .    .    .    5 

Total  gain  12 

Three  merchants  A,  B,  and  C,  freight  a  (hip 
^rUh  248  tun  of  wine:  Thus,  A,  loaded  98  tun,  B, 
86  tun,  and  C,  64  tun*  '  By  extremity  «f  weather 
the  fearocn  were  forced  to  throw  93  tun  of  it  over 
board ;  how  much  of  this  loft  muft  each  merchant 
Ihftawf 


A  9* 


T. 

b',B6 
C,  64 

—   t.     r. 

If  248  :  93  ::  98 
98 

744 
857 


348)9114(36  Tun,  189  gallon*,  A'sloft. 

186 

352  Gallons  in  I  Tub. 


372 
37* 


048)46872(189 


r.    t.    r. 

IF  248  :  93  ::  86 
86 


.558  ; 

*44  l 

*<    ■■  Pi  1      ■  • 


548)7998(33  Tud^  63galldna,  B's  lofc 

62 

_  252 

504 
1512 

348215624(63 

If  248 


(     2«9     ) 

r.    r.    r. 


If  248  :  93  ::  64 

64 

* 

312 
558 

1148)^952(24  Tun,  CsloL 

0 

PROOF. 

T. 

A*s  lols  was     •     36  : 
B[s      -      .          32  : 
C'f     -                   24'  : 

189 
63 

X 


Total  lofs  93 


Now,  If  you  were  to  find,  how  much  of  the  re- 
training wine  that  was  laved  belongs  to  A,  to  B,  and 
C>  the  proportion  would  be,' 

As  the  total  Turn  of  their  particular  lofle*, 
la  to  the  remaining  wine,  vfc.i$$tun: 
So  w  each  mans  particular  lofs, 
To  £s  particular  (hare  of  the  remaining  wine. 

A  (chool  mailer**  fcliary  (oeing  10 1.)  is  paid  bf 
four  heritors  A,  B,  C,  and  D,  in  proportion  to 
their  valued  rents,  A's  valued  rent  is  120  1.  B's 
3po  1.  C«i20ol.  andD's  2800  l.j  how  much  of 
the  ullary  mult  each  heritor  pay  ? 

Mm  A,  iaa 


f     *16    ) 


1 


J. 

3210 

I90 
12 

442)2280(5 
22IO 

70 


J. 


44210)600010(13  :  6}JiPiAIByB0 


*54 
12 


442)3048(6 
30 


i     Mrt    } 


I       I.         I 
4420  :  xo  ::  120a 
10 
■  /.    s.    d. 

443p)i20oio(*  :  14 :  3?|?  Paid  by  O 

20 


442)6320(14 


*3a 

12 

/.         /.  /• 

4420  :  10  ::  2800 
10 

■  ■'■    "     /•       S*       dm 

44210)280010(6  :  6  ;  8&  P«d  if  D* 
148 


442)2960(6 

308 
12 


442)3696(8 
160 


pmor. 


r. 

A,  i» 

B,  3«> 

C,  13QO 

D,  aSoo 


(    W     ) 


1 


4420  :  10  ::  HO 
20 

aoo 
120 

s.      4. 


2210 

190 
12 

442)2280(5 
2210 

70 

/.        /.         h 

4420  :  10  ::  300 
20 

200 

3°°  .    .      M  .   I 

s.     a* 


44219)6000^(13  :  6jJ|PwlbyR] 
3*4 

442)3048(6 

4J2D 


(  m  } 


t.     t.      i 

4420  :  xo  ::  1200 
10 
■  /.    J.    i. 

44$p)i20op(n  :  14 :  3f  Jj  Paid  by  4> 

316 

20 

443)6320(14 

12 

441)1584(3 

/.         I  h 

4420  :  10  "  2800 
10 

'  J'-    '        /•        $0        dm 

44210)280010(6  :  0  ?  8*|f  P»d  If  D. 

148 
20 


442)2960(6 

308 
1* 


'443)3*9*(* 
ifoT 


PROOF. 


(  *ll  ) 


PROOF, 

*  /•       **     d.  Jtemdrs* 

A,  Pays  0:5:5  70 

B,  -     o  :  13  :  6         ■>  '    •      396 

C,  -       2  :  14  :  3      *         -       258 

D,  6:6:8-  T    -  160 
Value  of  remdrs?'       -      £  ,.  t> 

442)884(4*. 


1 


Sallary  1.  jo  :     p  :  p 


A,  B,  and  C,  met  together  at  an  Inn,  and  drank 
till  the  reckoning  came  to  20  s.  whereof  A,  paid  on© 
half,  B,  one  third,  and  C,  one  fourth ;  what  did 
each  pay  of  the  20  s,  ? 

Here,  if  you  take  the  natural  parts  of  20  s.  as  they 
are  expre&'d  in  the  queftion,  their  iiira  will  exceed 
20  s.   for^  20  s.  is  10  :  O  , 

And^  of  it  is     6:8 
and  J  of  it  is    5  :  q 


Sum  of  the  parts  21:8 

The  meaning  of  the  queftion  is,  that  20  s.  be  divid- 
ed into  fuch  proportion  as  the  parts  bear  to  oae  auo* 
ther;  asfolloweth, 


ffa* 


(273      ) 


J.      d.      S.  S. 

If  21—8  :  10  ::  20 
12  12 


260  240 

,10 

s.  d.  f. 
2610)24010(9  :  3  %  3TV  or  tt  PaJ* 


6 

VJ  *- 

** 

.  '  • 

26)72(2 

.     *            ao 

4 

2^)80(3 

a 

/.  d.     s.  d.      s. 
If  21— 8  :  6^.8  :  20 

1 

12    12     12 

' 

360    80    240 
*       80 

d. 

x  : 

1 

,  2610)192010(073(6: 
23  1, 

(byB. 

_4, 

I              ^)88(3 

''                IP  * 

* 

s' 

*f  at 

s.    J.  s.      s. 

If  21—8  :  5  "  20 

12  12 


] 


260 


7  "•  Hi  or  t'f  Paid  by  C, 


16 

12 

26)T92(7 
IO 

4 
26)40(1 

14 


PROOF. 

s.    di    q,     "    Remirs] 

A,  paid       -9:2/3  2 

B,  -        -     6  :  I  :  3     •    •     10 

C,  -        -      4  *  7  *  1        •    -.«4 

Value  of  the  remainders  1  — — 

26)26(1  D, 

o 


Reckoniogso  :  o  :  o 


Bat  if  A,  had  patd  one  third,  B,  one  fourth,  and 
C,  one  fifth  of  20  8.  the  fumpf  the  parts  would  have 
been  left  than  the  whole,  and  the  work  would  have 
been  performed  after  the  fame  maju*r  as  before,  viz, 
thus. 


rOf20 


C     *7*    ) 

\  of  30  is  6 — 8 
i  is  $— o 

"*■  /.   <f.      /» 
If  15—8  :  6 — 8  ::  20 
xa       ia  la 

8o  040 

240 


-ia)j.  A  f. 
188)19200(103  (8:6 :oT<£«r  Jf  Paid 

(b/A, 

24        6 
4 

188)^6(0 


/. 


If  15— 8  :  5  ••  20 
ia  ia 

188  340 

5 


.  a88)r*&o(«  :  4';  3^\  or  |J  M4  by  & 


7» 
xa 


188)864(4 


11* 
4 


188)448^  is,     .„ 

1»)  ?f  15 


(     *7*     ) 


s.    J.  s.      s. 

If  15—8  :  4  ::  20 

12  12 

188  240 

4 


"n 


Si  d.    q* 
188)960(5  :  1  :  iTr*  or  *V  Paid  bf  C# 


T* 


20 
12 

X88)240(f 

52 

4 
188)208(1 
>     20 


PROOF. 

s.  a.  f*      Rcmdrs^ 

A,  paid  -  *        -         8  .•  6:0    -   -  96 

B,  paid    -        --         -6:4:  2  -     -    72 

C,  paid  •         -         -5:1:1       .20 
Value  of  the  remainders  1 


Reckoning,  at  before  20  :  o  :  o 


188)1 88 (iqr« 


Three  farmers  A,  B,  and  C,  hired  a  (hepherd  to 
keep  their  (heep  at  5  1.  per  annum  $  A,  committed  to 
his  care  400  (heep,  B,  600,  and  C,  1000 ;  what 
muft  each  pay  of  the  5  I.  I 

A,  40© 


'      -Lib 

(  m 

•• 

.400 

600 

1000 

/.      s; 

2000  ::  5  ix   400 
400 

)         -    - 

A, 
B, 

c, 

If 

- 

2000)2000(11.  paid  by  A. 

] 

0 
/.        /.        /. 
If  2000  :  5  ••:  600 
600 

2IOOO)3lOOO(l  1.    108, 

paid  by  B. 

1     -~ 
20 

%    2)20(16 

" 

0 
s.       1 
If  2000  :  s  *:  1000 
S 

aiooo)  51000(2: 

.•     1 
20 

xo  paid  by  C, 

•    1 

2)20(10 


o 
Thfc  qudlion  mig|,t  have  been  rcfolved  at  one  o- 
ff^Sli  for  having  found  what  A,  paH>   it's  very 
opwiftUwt  B,  (houid  pay  as  much  and  half  a*,  much 

Mo  mop 


(    178    )  1 

more,  beeauie  he  kad  as  many  and  half  as  many  more      1 
fheepasA:  and  it's  as  evident  that  C,  (as  lie  had  ?s 
many  fhecp    as  A,    and  B,    had)   (houW  paj  as 
roach  at  they  both  paid. 

A,  and  B,  eater  into  a  joint  adventure,  andgaiitf! 
120 1.  their  agreement  was  thai  A,  fliould  have  io  I. 
per  cent  gain,  and  B,  8  1.  per  cent;  what  muft  each 
have  ? 

Suppofe  each  man's  gain  per  cent  to  be  his  flock, 
and  proceed  as  follows. 


1 

• 

t,IO 

- 

\,  8 

-**^ 

1. 

I. 

fi8 

2   120  :  1 
IO 

IO 

'■     ■  ...  /. 

S* 

J, 

18) 

1 1200(66: 

->n 

1  4 ,  A* s  part  of  1 20 1.  wfeicb 

taken  from  120 1.  leave* 

12 

1  53:6:8frrB,spart. 

20 

li 

8)240(13 

~ 

12 

«8)7»(4 


Two 


n.  ^         ^      *79      )' 

Tut©  merchants  company,  A,  put  In  10. 1,  and  B, 

-  pat  in  144  ducats ;  they  gain'd  1. 67.  J  10,  of  whick 
A,  took  up  304.;  what's  the  vakie  oft  ducat? 

Firft  find  a  flock  for  B,   equivalent  to  A!s  flock, 
thus. 

/.      £        I.       $. 
If  30  :  20  :t  67—10 
£0  20 

600  1 3 JO 

20  I 

*po)27ojoo(45  B'sfUck* 
_ —•   20 

b       — —  /.   </. 
144)900(6  :  3  Value  of  a  ducat. 

xa 

M4)43*(3 


Two  merchants  company,  A,  puts  m  q6  1.  aad 
takes  out  |  of  the  gain ;  what  did  B,  put  in  f 

If  A,  took  npf ,  B,miift  heeds  have  f ,  and  feeing 
the  denominators  of  the  fractions  art  equal .  you  may 
Work  with  the  numerators,  thus ; 

V  3  ;  3^  ::  a 

2 

3)73(241.  put  Sn  by  B- 


3 


1 7ijo) 3146410(1841.  Fell  due  to  R 


/.         A  A 

If  1 710  :  684  ::  500 

^ A 

*7H°)34*ooi°(*<x>  Fell  doe  to  C. 

184  Fell  due  to  B. 

o        300  Fell  due  to  A. 

A  684  Given  value  of  his  mosey 
(and  effetfs. 

The  work  of  this  and  fome  of  the  immediately  pre- 
eeeding  examples,  (being  a  very  long  and  tedious 
proceis)  might  be  more  compendioufly  managed,  if 
the  learner  was  well  acquainted  with  decimal 
fraiftioos. 

The  Rule  which  I  am  here  to  prescribe  may  well 
enough  anfwer  the  end  by  a  Vulgar  operatic^  which 
is  this, 

MULE. 

Annex  a  cypher,  or  cyphers  to  the  iecond  term ; 
(except  it  be  big  enough  to  divide  without  filch 
cypher  or  cyphers,  which  very  rarely  happens)  then 
dividing  it  by  the  firft  term,  multiply  each  peribn's 
particular  (lock  by  the  Quotient,  and  the  produces 
will  bo  each  man  s  proportional  part  in  the  gain  or 

loft; 


(    ««3:    ) 

lofi  :  But  you  muft  remember  always  to  ftrikc  of  to 
the  right  hand  of  the  (aid  prodo&s  (for  decimals)  fa 
many  figures  or  cyphers  as  you  annex  cyphers  to  the 
fum  to  be  divided.  And  for  a  fpecimen,  let  the  laft 
•sample  be  wrought  by  this  method ;    Thus  s 

A,  7SO 

B,  460 

C,  590 

1 7x0)684,0(4  Common  Malttplitr. 


/. 

750  Due  to  A. 

4 


1.  300,0  a'!  part  of  684  L. 
460  Due  to  $• 


1.  184,0  B'g  part  of  684  1. 


500  Due  to  C. 

4 


1.  300,0  C's  part  of  684 1, 


-fc 


(.**4    )  1 

.  A,  B,  C,  and  D,  join  in  company,  A,  put  in  a     ] 
certain  fuoi,  B,  put  in  72  1.  C„  48  1.  and  D,  56  1  ;  On 
this  adventure  A,  gain'd  42  1.  and  B,  C,  and  D,  to- 
gether gain'd  285  1. ;    I  demand  A'a  ftock,    and  B. 
C,  and  D's  particular  parts  of  thefeain  ? 


72 

48 

56 

l. 

..       ,     , 

h 

9&S 

:  176 
4* 

■:  4* 

3S* 

704 

./.    f. 

d. 

9 

**5) 7^92(25  :  18  :  8 :  sfjf  or  T\  A's  ftock. 


285)5340(1^ 

210 
12 

285)2520(8 
4 


*75 


i   i.    i. 

ij6  :  285  ::  48 

4? 

II40 

,     /•    s.  ,4.  t. 

r$)z  3689(77  s  M :  6  •  ? jV>  ««■  £V  *ai»'      ' 

20 

47^)2560(14 

12 

i76)i 1 52(4 

~96~ 
4 

*T6)384(i 

3i  ' 


*7& 


J 


1 


7.       /.        /• 

176  t  a85  ::  7* 

I!      ' 
570 

.    /.     j.   rf.  tf. 

l7'6)aojao(li6  :  H  :  9  :  3tVt  •  A  BTgdW 

104 
30 

176)2080(1* 

144 

12 

<76)i738(*! 


»44' 
4 


as 


(  m  ) 

17&  }  28;  ::  5$ 
i6 


1710 
J425 

— —  /. 
176)15960(90: 

X. 

13 

:-7i 

'&» 

«  A 

p'? 

ijpio. 

J20 

• 

20 

, 

x 76)2400(13 


112 
12 


176)^44(7  ' 

„      112 

4 

,  A,  B,  C,ani  D,    ma<te  a  (lock  of  3900  U  an* 

fain'd  as  follows,  viz*  A,  B,  and  C>  gaii?d  63  1. 
»,  C,  andD,  60  1.  C,  D,  and  A,  57  i-  and.p, 
A,  and  B,  54  1.$  what  waa  each  ipan's  ftock  an<| 
gain  ? 

"    "  ABC,  63 

BCD,  60 
tDA,  57       - 
DAB,  54 
■I  '     ■» 

--     3)2?4(78 

P  '  . 

7® 


W  .  1 

r      -                 (    aS?    >  } 

7*           78            78            75  i 
*°            5*            54            63 

I.18 A'tgaSn. l;si  9'«gain.l.24C'sgaia.  l.ij  D*«  gpim.  'j 


A 

A,  1* 

$,  91 

C,  24 

»J2    /.     t 

178  :  3000  «  18 
18 


/.     s.  i.  q. 


78)54000(692 : 6 :  x  s  3^1  or  f  j  A'»  ft**. 


34 
20 


?8)4eo(4 


12 


?8)i44(t 

4 
?»>a64(3| 


,  / 

/.     i       c           ■ 

78  :  3600  ::  ac 

21 

• 

f8)63o66(8»yfc  *  Jt .  i9<U#  or  &*  BVftock. 

54 
20 

78)1080(15 

66 

78)792(10 
12 

78)48(0/ 

"is" 
/.    /.  v. 

j8  :  3000  :  24     / 

— — —  I.     t.   d.  g. 
Jf8)  72000(923  in  6  :  i||  pr  \\  Cfc  &t»e|. 

6 

ao 
78)120(1"' 

1a 

78)*44(* 

*"  1* 


(    #9*    ) 

/.     a      r.  ;•     ■  * 

78  :  3000  ::  15 
IS 
■  ■  ■',      I.    s+    d.    q. 
16)45000(57$ ;  18  :  5  :  274  <>*  r\  Df*  ftpck* 

72 

20  *  -  • 

78)1440(18 

12 

78)432(5 

4* 
4 

78)168(2 
it' 


J\,  ltnde  tol5,M2O0 !.  for  3  years  at  5 1.  py  cent 
per  annum,  compound  intereft  ;  what  may  A,  fpen<{ 
per  day,  that  the  total  amount  may  be  exhaufled  af 
the  3d,  year's  end  f 

/.  /.  /. 

Jf  100  :  105  ::  iaoo      x 
-    1200 


100)126000(1260 1. 1 fl;  year9;  ampjintj 


tf ree' 


If  ifro  :  105  ::  i*6o 
105 

6300 
i»6o 


.  100)  1 32300(1 323  1.    ad,  Year's  a* 

■  ■  (mount* 

o 

—      /.//. 

If  100  :  ioj  1323 

*of 

1313 


too)  1 3891 5(1 389  :  3    3d,  Year's  amount. 

*i 

20   ~ 

ioo) ?oo(3 
o 

3      20 

!  *995 )  277^3(25  :  4  •'  *tV?7  or  l&,   AnfW*     '- 

I  i  , 

468 

.  ta'.v 
.  if  095)4^(4  -- 

i    .  — 

1  '$095)20*4(1 

$69-  A 


A,  put  into  company  $(M..f6r$  months,  3,  279 1; 
for  10  months,  and  C,  735'  1.  for  6  months ;  they 
gain'd  1000 1.;  what  ftMUte-ofit  mud  each  have? 

In  queftions  of  this  nature;  multiply  each  man's 
ftock  by  the  time  he  puts  it  in  for>  and  the  fum  of  all 
the  produftsmoft -be  your  firft  number  through  all 
your  operations;  the  gain  or  lofs  the  fecood  (as  before) 
and  each  man's  particular  (lock  ^nultrply'd  by  its' 
time,  the  third* 

Nrti,  All  the  particular  times  (if  -not  fo  given) 
tnuft  be  reduced  into  one  name,  <that  is,  all  years; 
all  months,  all  weeks,  or  all  days,  &c 

tHiereafon  df  multiplying  the  feteral  ifoc&s  by  the 
times  they  are  put  in  for,  will  appear  from  the  fol- 
lowing confiderations.  Fir  ft,  fuppofe  A,  and  B,  put 
•  into  trade  each  100  1.  for  1  month,  then  certainly 
their  gain,  whatever  it  be,  muft  be  equally  divided 
betwixt  them.  Again,  fuppofe  A,  puts  in  100  1.  and 
B,  200 1.  both  for  the  fame  time  ;"'tis  as  plain  that 
B's  (hare  of  the  gain  muft  be  twice  as  much  as  A's, 
beeaule,  his  ftock  is  'double :  Or  if  each  put  in  100  l.v 
but  for  different  times,  viz.  A,  for  I  month,  and  B* 
for  2  ;  then  as  B's  (lock  lyes  twice  as  long  as  A's,  fo 
bis  gain,  as  before,  muft  be  twice  4S,great.  Laftly, 
fuppofe  Ap  toputjn  100 1.  for  1  month,  and  B,  200  L 
for  2  months ;  then  fince  B's  ftock  is  not  only  double^ 
but  the  time  he  leaves  it  in  double  toq,  his  (hare  of 
the  profits  muft  bt  4  times  greater  than  .A's*  And.(ft 
in  all  other  cafes* 

I  flialt  here  leave  the  work  of  the. foregoing  ex* 
ample  for  the  learner's  practice,  and  only  fat  down! 
theanfwers. 


(    *93 

$&&  -.  ■  • :  rio-.:    *     \  •,  ~6 

1  ^  2790  4410 

.4480  Product  of  A's  ftock  and  time, 
3790  B's.  -  ^ 

4410  C's.  • 

y  r  *%        *         *  •    f 

/.       /.     a.    g     R*t>rfrt< 


*  1-680  r  tooo  r  4480(38*  :  11:7:3  2080  .\'*gato. 
1 1680  :  IOOO  :  2790(2^8  :  1 7  f  q  :  J  -  *  8pO  B's. 
IT680  :  1000:4410(377:  11  :  4:1  8860  C's.. 
Value  of  the  femdrs.     -      -     -    J: 

f •'  :'r'         •  <  '■■■-•     ■-  *•*•-  * 

Total  gaihLiooo:oO;0:o  11680),  i68p(i  q. 

A  (hip's  company  take  a  prize  of  1.  718 :  15,  which 
&  to  bie  divided  among  them  accot-ding  to  their  pay, 
and  lime  they  have  been  on  board  r  ^The  officers  and 
midfhipmen  were  6  months  on  board,  and  the  faifors 
4  months ;  the  officers  had  each  40  s.  per  ironth, 
the  midfhipmen  30  s.  per  month,  and  the  Tailors  24  s. 
a  man  per  montfi ;  there  were  6  officers,  9  2  failors,  and 
13  midilhipmeD  j  what  mud  each  have  to  their  (hare  t 

<>       .  13 

,        6   ~  6. 

1446'  Officers.     2340"  ^ 

I  i^QMid.  "    '  .  *  £g2s: 

'  £928  SailoVs.      '  '  *      ,        ' 

i      .   ^ /.      *.  '  J-     s.  %d.  q.     Ktmdrs* 

f|  12708:718— i;::i44o(  81:  8:10:2      i23i2tooffirs. 

I  12708:718—  l5::2«Mo(l22:   6:11:1       10476  to  mid. 

H.       X27o8i7i8~-i5::8928(504:i9:   1:3        2628to(ail. 
*\  Value  of  the  remdrs.    -     -    2 

Pp  x  Total 


Total  gain  1.7*8  :  15         12708)2*416(2  $. 


Note,  If  you  divide  the  tot  at  (hare  of  all  the  o&cers 
by  their  number,  the i  Quotient  will  be  the  fliare  of 
every  individual i  and  fo  will  it  be  with  reipecl  to  the 
rnidfhipmen  and  Jailors. 

How  many  pints  of  water  muft  be  mixed  with  wine 
at  3  s.  per  pint,  to  fill  a  voflel  ef  an  hundred  pints,  fo; 
•s  a  |>int  may  be  afforded  at  2 a.  6  d.  f 

3  :.  **■ 


3)256(8^1  Pints  of  winey  ^which  taken* 
— i—  from  rofc^  leaves  i6j  of 

f  water. 


A  butcher  agrees  with  a  grafier,  for  the  feeding  of 
20  oxen  during  the  Tpace  ©f~i2  months;  4>ut  at  2 
months  end  the~butcher  adds  5  oxen  more,  and  6£ 
monthes"  after  that  he  added  10  oxen  more ;  andthen 
it  was  agreed  between  them,  that  the  grafier  {hall 
feed  them  all  folong  time  as  willTje  equivalent  to  the 
keeping  of  the  firft  20  during  1 2  months ;  I  demand 
how  long  he  (hall  fted  them  all,  after  putting  In  of 
the  raft  lb  ? 


Confider 


/ 


(     *9J    ) 

ConGder  that  as  he  receives  more  oxen  to  feed,  he 
ought  to  feed  them  the  fiiortcr  tun*. 


m. 

OX, 

12 

2Q 

2 

5 

ox.   . 

— 

Jf  20  :  10  : 

25 

20 ' 

35)200(8  MoqAs,   and  fo  long  may  1*  fee* 
■  ,     ■.         the  25  oxen,   which  time  is  e« 
o  qui valent  to  the  feeding  of  20  for 

12  Months. 


m. 

ox. 

8 

16 

ox.   

-— . 

If  2}   :  ii 
25 

::  35 

10 

35)  35(1  Month,  and  fo  long  may  he  (ped  them  jJI# 
*-~     after  putting  in  of  the  19  oxen. 
P 

A,  and  B9  have  entered  company,  A,  put  in  500L 
find  fet  4  mouths  find  took  out  a  certain  (urn,  leaving 
the  remainder  to  continue  8  months  longer  f  B,  put 
in  £  Co  1.  and  at  5  months  end  put  in  300 1.  more, 
and  then  his  whole  fum  continued  7  months  longer^ 
Now  at  making  up  of  their  accompts,  A,  found  that 
frehadgainM  1,  to6  :  13  :  4,  and  B,  had  gain'd 
J.  133  :  6  :  8;  I  demand  how  much  A, -took  out  of 
the  tank  at  4  months  end  J 

'  250 


W*~' 


( 

?9* 

) 

\   "    •    * 

2  JO 
<*00 

250 

'-■'       ■ 

7  5   -  , 

7 

1250 

3850 

1250 

M 

/. 

i.     //. 

If  I33 — 6^.8 

:  5100 

::   106- 

-13—4 

f     :'    20.     ..    j 

-.2C 

►             *  T 

2666.  2133 

-  12  .12. 


32O0O  25600 

5I0O 


2  56 
T28o 


321000)1305601000(4080  ProducTot  A*$ 
■  ■  *   flock  and  timcv 

o 

$00  1.  A's  whole  ftock. 

,    4  Time  the  whole  continued. 

20CO-  Product  of  his  ftock  and  time  at  4  months  end, 
which  taken  from  4086,  leaves  the  pr6ducl  of 
his  (lock  and  time  for  tf  months,  viz.  2080. 

r .     .  f.  .  r .     -       ■  •    :  /»  r  -r     ' 

j   -8)2680(26©  1.  that  A,  continued  in  bank-  for  9 
'  ■ i    •■■  •   i'  (month* 

.  O  '  •      r. 

/. 

500.  His  whole  ftock, 

260  '     •   - •      i    •    ■ '  ■ 

240  1.  That  A,  took  out  .at  4  months  en<k 

A,  and 


C     *97     ) 

A,  and  B,  join  in  partnerihip  upon  theft  terms, 
-viz  .  A,  agrees  to  lay  down  ioo  1.  and  to  employ  it 
xri  fcrade  3  months :  at  tbeepcj  of  which  time  B,  is  to 
lay  down  his  100I.  and  with  the.  whole  (lock  or  200I. 
tlicy  are  to  trade  3  months  more-  Now  at.  6  months 
end,  they  fiiwj  then-  whole-gain  tp  be  21 1. 5  I  demand 
teach  mans  part  df  the  gain  ? 


100 
6 


3°Q 


7. 

If  900  :  21   ;:  600 
•  600 


9100)126100(14  l.-A's  part  9/ the  gain, 


If  900 


; 


2T  ::  300 

J300      ■■ 


9100)63100(7  \.  8'«  part  of  fhe  gain* 


A,  B,  and  C,  are  in  company.  A,  put  in  the 
firft  of  March  60  I.  B,  put  in  the  firft  of  May  160 
yards  of  cloth,  and  C,  put  in  the  firft  of  June  24O 
ducats.  "On  the  firft  of  January  following,  they  ac- 
compted  their  gain ;  of  which  A+  and  B,  took  up 
4*61.  B,  andC,  took  up  431  1.  and  C,  and  A, 
took  up  575  I.  I  demand  the  whole  gain,  alfo,  their 
particular  fhares,  what  B,  valued  a  yard  of  cloth  at, 
and  the  value  of  one  of  C's  ducats  ? 
-\"  ;*  456 


{     *9«     ) 

454  A,  and  B. 
431  B,  and  C. 
375  C,  and  A. 

$) t  a&s (63 1 1 .  The  whole  gain?. 
- 431  B,  and  C*  gain. 

1.  200  A'$  real  gam. 


6u  Whole  gam. 
375  C,  and  A's^ahj, 

).  256  B's  real  gain. 


631  Whole  gaia. 
456  A,  and  B'«  gain.  . 

1.  1 75  C's  real  gain. 

Now  find  thevalueofayardafB'sclotk;  tlwfc 
/.        /.         t. 
If  200  :  60  ;:  35* 

-    256 


"H 


2010)153610(76^  x6s.: 


20 


3J°) 3210(1* 


If  10 


I 


C    *?9    1 

4* 


8)15560(1920(12$.  Value  of  i  yard  of 

-*—  —  <Brt  clothe 

o  o 

-Then  for  the  value  of  1  ducat* 

A       i.       /. 

If  loo  :  60  ::  i# 
6b 


apo)  105100(521.  i©1!. 

"T"   ■ 

.20 

2)20(lO 
O 

dr.     /.    j.     m. 

If  10  :  $2-*io  ::  7 

20'  "  * 

1O50 
10 

:  24I0) 

7) io5o6(y50io(^ of  6s*  i'fl.  "Value  of W 
«"■*"■•>■  «tt^  'data*  off*, 

b       -« 

SA,   B,    and  C4    company,    and  put  in  together 
„   22  1.  A's  njoney  was  in  3  months,  B's  tf  months; 
andC's  7'montb  r  they  gain'd  234 1,  which  was  fo 
*  >,  divided 


divided  as  the  f  of  A's  gain  was  c<Jual  to*  \  of  B's 
gain,  and  j  of  B's  gain,  was  equal  to  *  of  C's  jgain  ; 
what  did  each  merchant  gain,  and  put  in  f 

Suppofe  A's  gain  was  4  1.  then  B's  mull.be  6  1.  and 
C's  8  1.  and  you  mufl  work  thus, 
/. 

A/4 

B,  6       .  i 

,       C,  8 

/.         /. 

18  :   234  ::  4  * 

4 

if  18)946(521.  A*s  real  gain. 

o 
L       I.        I. 

If  18  :  lU  ::  6 
"6 


18)1404(78!.  B's  real  gairiV 


..   /-         /.        /. 
it  18  :  234  ::  8 
8 


18)1872(104 1.  C's  real  gaulu 


r  Now,  for  tb^fto&s,  multiply  each  roatf$  gain 
Tucceffively^by  every  other  man'srtinr>e ;  and  then  fay, 
>i  the  Turn  of  thefe  produces  is  to  t;be  whole  flock,  10 
will  each  product  be  to  the,  partners  ftock  correfpon- 
ding  thereto.       .  , 

See  the  work  ori  the  next  page. , 


,ji  Itft  gab.  78  B's  gain,     104  C*s  £*?». 

--5  B*«  time.  f  -CV  time.        3  A'a  time. 

*6o         j,  ,-.,  546        ,          312 

7  Cs  time.  ~  ;   3^A*«  time.  ,.    £  B't  time* 


1B20  1638  .    ijto 

1560  , .  . 

W   $of8;385*::  1826(1386:   4:   4    1144  #« 

tf  £018*383*::  1638(1347:  II--  11        56  B> 

If  5C$8:  3622  :r  1560(11  8tf:  3:    8     3848  C** 
Value  of  the  remdrs,     •-      -      iv. 

\   Total  gain,  1.382a  5018)5018(11/. 


A,  B,  and  C,  take  a  piece  of  ground  for  graft* 

at  461.    10  s.  in  which  A,   put  in   12  oxen  for  8 

months,  B,  put  in  16  for  5  months,. and  C,  put  in  18 

for  4  months;  what  mult  each  pay  of  the  46 1.  10  s.  i 

12  16  18    \  ' 

8  5  4 

v     A,  96  80  J2 

If  348  :  46— 10  ::  96(18  :  o  paid  by  A. 
If  248  :  46^10  :i  80(1$  *  Q  paidJayS* 
If  248  :  46 — 10  ::   7*(*3  •  io    paid  by  C. 

.  A,  B,  and  C,  make  a  (lock  for  12  months;  A* 
jmt  in  at  firft,  364 1.  and  4  mouths  after  tnat,  he 
put  in  40  1. ;  B,  put  in  at  firft  408  L  and  at  the  end 
of  7  months  he  took  out  86 1. ;  C,  pat  in  ut  firft  1 48 1. 
and  3  months  after,  he  put  In  861.  more,  and  f 
fcottths  after  that,  he  put  in  iool.  more;  and  at  the 
<£<|  cn3l 


(    3«    ) 

end  of  I*  month*,  their  gain  was  found  t6  be  f  456  K 
I. demand  each  man's  (hare  thereof,  in  proportion  to 
his  (lock  and  time  ? 

A ,  had  364 1 .  for  4  months,  and  their  product  is,    1 456 
then  with  the  40 f:  he  had  404 1.  for  8  months.    32^2 

Sum  of  the  products  of  A's  (lock  and  time,    468ft 

JB,  had  406 1,  in  7  months,  and  their  product  is,  2856 
.then  tookout  861.  fo he  had  but  3221.  for  5  months,  16 10 

Sum  of  the^roducls  of  B'i  ftock  and  time,    4466 

_C,  had  1 48 1.  in  for  3  months,  and  their  product  is,  444 
tfyen  with  the  86 1.  he  had  2  34 1.  in  for  5  months,  1 1 70 
and  with  the  iobl.  hchadthen  3341.^4 months,  1336 

Sum  of  the  products  of  C's  ftock  and  time>     2050 

B*s,     4466 
A's,     468$ 

Total  fum,     12*104 

/.                   /.        /.   d.  Remdrs. 

If  1 2104 :  T436  ::  4688(556  :    3:6  6192  A's  gain. 

If  12104  :  14*36  ::  4466(529  :  io  :  9  5496  B's  gain. 

If  12104 :  1436  ::  2950(349  :  19  :  8  41.6  C's  gain. 

A,  gains  5I.  m  2  months,  B,  15I.  in  4  months,  and 
C,  .1.5  U  in  3  months,  whole  ftock  is  40 1.  %  what  are 
the  (locks  of  A,  andB? 

.tJLi  ■      ■ 

IS   :    120    ::    5 

S  •  '    -         . 

^5)6oo(4o(20h  A's  ftock.  _ 


I 


%S  :  120  ::  15 
*5 
4) 

-  15)1800(120(30!.  B's  flock* 


-  A,  B,  andC,  have v a  common  flock  of'$ol.  4* 
gains  5 1.  in  2  months,  B,  15I.  in  4  months,  and  C, 
\  5 1.  in  3  months  j  what  were  their  particular  flocks  f 


/•     /.               /.    7. 
i)*(a  :  10        4)15(3  :  i; 

/. 

3)^(5- 

—                                         ■"          ,. 

■    ■  ■ 

9 

11 — £  :  2 — 10  ::  99/ 
20         20               20 

•    "    * 

fry      59  <  iQoor     • 

20)/. 


225(90000(400(20  A9&  flopk| 


/.     /.      /.     si        I. 

V— r «  9-rf5  ::  £° 

20         26  20 

225  75         1800 

75 


*o)  A 


£*5)  13^060(600(301.  Fi  ftpek. 

1  ■        1 »  ■  11     ■ 

9  Q  1.15 


\  & 


I.      s. 

,  ,?  »•♦ 

) 

ii-J 

i  J  ::  90 

20 

20 

325 

1800 
S 

225)9000(40 

c> 

ftoek 

A,  receives  of  gala  £  1.  fo»  2  months,  B,  15: 1,  for 
4 months,  and  C,  r$l.  for  5  months;  the  (km  of  < 
the  produces  of  their  (locks  and  times  is.  380 ;  what  q 
were  their  docks  1 

A,    5 

ft  «5 

.  .35  :  5  ::  aSfr 

p-2) 

35>*  400(40(201.  A's  ftoefc* 
a    © 

•-   "  *S     . 

<*- — -  4> 
35)4200(110(301.  B^ftodb 

o    a  - 

35>4«oo(r«r(40l»  CH  (lock. 

0      9  A#an4 


1   305  > 

Jif  afidB,  were  in  company  thurr  A,  had  spdj, 
f>F  ftockln*  for  10  months,  and  B,  had  his  (lock  id 
for  8  moothv  and  they  0»rcd  equally  of  the  gpktl 

IE  xo  :  5P  ::  % 


10 


8)500(62!.  iq  s.   B'$  ftock. 


4 

39 


8)8o(ia 


Here  the  proportion  waalnverfc,  ft*  artfceyftWd 
equally  of  thf>  gain,  and  as  BY  (lock  was  lefs  time 
in  than  A\  it  behoved  to  be  greater. 


A9  B,  C,  ao^D,.  mad*-  a  joint  (iockW  4020  b? 
AV  ftock  was  in  company  for  3  months,  B'&  for  6> 
£'s  fox$>>  and  D^s  fo*  12  months^  they  gain'd  at 
follows,  viz.  A,  B,  and  C,  gain'd  72 1.;  B>  C,  and 
P,  $91.;  C,  D,  and  A,  66  i . ;  and  D,  A,  and  B, 
63 1*  *  1 4em^4  each  maa's*  ftock  and  g^isi 

"a 

A,  B,  C,  7* 

B,  C,  D,  6oj 
C>  D;  At  66 
D,  A,  B,  6> 

3)270{«<r       :, 


(    3°«    ) 

9° 

•    M                        90 

9° 

69 

66                63 

72 

I.21  A's  gain.  l^B'sgain.  1.2  70*5  gain.  l.i8D*sga5o, 
3)21(7  A.      6)24(4  B.      9)27(3  C.     l2)lS(ff  D. 

o  o  o  6 

4B. 

3C-      . 

ifQi  .    .  . 

■  /•      s.    d.  •  Rsmdts. 

*5i  i  7    «  4020(1815  :  9  :  8         4    A's  deck.  : 

I5f  :  4    ::  4020(1037  58:4       20    B's  ftock.  i 

Iff  :  3    «  4020(  Jl$  :  5  :  ?       1$    C\s  ftock.  V 

x5f  :  X7  ::  4020(  389  :^> :  J       »3    D's  ftock.  j 

Value  of  the  Remainders, '   a      , 


§ura  of  their  ftock*,     4^20  31)62)2^.      * 

If  the  ftiorter  end  of  the  beam  of  a  balance  be  ^7 
incljefe  and  the  longeft  enif  frflm  the  centre  be  36  in- 
cheg ;   how  much  fufpended  on  the  fongeft  end  will 

Ss  [uiponderate  with  1 12  lb.  weight' fufpended  on  th«r 
p/ter  end.*     -  -    "  v 

inches.       lb.      inches. 
If  27    :    112    ::    36 
27 

784 
224 »        .^ 


36)3024(84  lb.  Anfwcn 


If  As 


(     3°7    ) 

If  the  longeft  end  of  the  beam  of  a  baltance  he 
$6  inches,  and  the  (horter  end  27  inches ;  bow  much 
iufpended  on  the  (horter  end,  well  equiponderate 
With  841b.  on  the  longer  end? 

inc.     lb.       inc. 
If  36  :  84> ::  37  ^ 

36 

504 
a  52 


*>)  3024(1 12  lb.  Anfwe* 


It  the  beam  of  a  ballance  is  63  inches  long,  and 
841b.  on  the  one  end  weighs  112  lb.  on  the  other ; 
I  demand  the  length  of  the  arms  of  the  Grid  ballance  \ 

lb. 
I12 

84     - 
■  inc..      lb. 

I06    •  63  ;:   112 

_*3 

336    . 
672 

'      ,    ■■  63  Inches,  length  of  both  arms. 
To»)7os6)  36  Inches,  longeft  armY  * 

o      27  Inches,  (horter  arnY: 

if  I  buy  at  if  s.  iod.  and  gain  by  the  fale  25I. 
feet  cent ;  '  how  muft  I  buy  to  gala  by  the  fame 
talc  35  1.  per  cent  ? 

,  (See  lie  work  on  the  next  page  J 


,      /.       **     J.        L 
jf  12S  :  15—10  ::  l^| 
J* 

190 

12)  /«     *     f 


^35)23750(175(14  J  7  :  JAV  *r  H/  Aofwcr. 
125      7       v 
I35j7oo(3 

I  bought  720  yards  of  cloth,  m  7$.  fod.  per  yard, 
I  SO  'whereof  were  burnt  by  accident;  how  (hall  I 
Jell  the  remainder  per  yard,  to  gain  ioi.  jper  cent  ? 

s.    d. 
7— 10  .  720 

12  ^  I50 

94  -  Remainder    570   Sfardr. 

720 

1880 
658 

/.  _, A 

If  IOO  67680  ::  no 
no 


570)     12)  /.     i.    f. 


ipo)74448loo(7444^(^P{i^  TO :  2^|  orj|  Awr. 


34S     10 
4 


570)1392(3 

H4Q_  ■        . 

252 n  "  A,  wai 


A,  was  born  to  a  fortutoc  worth  $00 I.  per  itk 
x*ux*i  *  we  reckon  him  to  begin  life  at  21  years  of  age> 
at  wlikh  time  be  had  ja  yean  rent  in  (lore,  aa4  ha 
l£>«?ni  4000 1.  every  year  thereafter;  I  demand  how* 
old  He  was  when  he  commenced  a beggar,  reckoning 
l)is  eftate  worth  20  years*  porchafe  ?  ,  . 

TV.  B.  The  12  years  rent  he  had  in  ft  ore  would. 

ferve  him  6   years/"  and  the  rent  of  fhefe  6  .year* 

(  wliich  he  had  no  ufe  for,  when  he  was  Jpending  what? 

ne  liad  in  ftore)  would  ferve  him  other  3,  years ;  and 

,    t&en  he  would  be  obliged  to  fell  the  eftate. 

500  500  500  . 

,12  6  20  . 


'6000  .  3000  ibcoo 
3000 
6000 
year, 


if  rooo  :  1      ::       19000 
1 


i\poti)  191000(19 

— (21   - 

40  Years;  Aniwer. 

.If  Tool,  in  12  months  gain  6 1,  ihtereft  5  ^what 
Uill  300 1.  gain  in  9*  months,  at  the  fame  rate  I 

Queftiotfs  of  this  nature  (wherein  five  numbers  are 
given  to  find  out  a  fixth  proportional)  are  general- 
ly an  fwered  by  two  ftatingsj.  of  which  one  fome* 
times  happens  to  be  Inverfe,  and  the  other  Dire#; 
and  fometimes  both  happen  to  be  Direcl,  or  both  In- 
verfe ;  and  the  ftating  and  working  of  fuch  queflions 
requires  a  good  deal  of  consideration.' 
/  Firft  then,  you  mud  carefully  note,  that  3  of  the 
five  propofed  terras  are  always  conditional  and  fuppofc 
R  r  cd; 


(    3Id    ) 

ed;  aid  that  the  other  two  move  the  queftion.  As  fof 
inftancein  this  example,  viz.  If  iool.  gain  6  1..  in* 
ji  months,;  thtfe  three  terms  are  only  iuppofed  or 
eondittonah  Then  comes  the  queftion  ;  What  wilt 
300 1.  gain  in  9  months  ? 

The  given  numbers  (as  a  preparative  for  resoluti- 
on) muft  be  difpos'd  of  in  due  order  and  place,  thus ; 

That'  number,  which  is  of  the  fame  quality  and 
denomination  with  the  number  fought,  muft  always 
be  the  fecond'  in  your  dating  j  and  one  of  the  other 
numbers  in  the  fuppotftion  (it  matters  not  which)  muft 
be  the  firft  number;  and  that  number  in  the  demand, 
which  is  of  the  lame  denomination  with  the  firft, 
muft  be  the  third  number  in  your  ftating ;  which  three 
numbers  being  thus  placed  will  make  one  perfect  que- 
stion in  the  Rule  of  Three y  and  the  firft  ftating  wtff 
then  ftand  thus : 

/.       /.         /. 

If  I0D  1  6  ::  300 

m.      /.       7hi 
OR,    If  12  :  6    ::    9 


1 


Ijo6)i8ioo(i8  1.  tritereft  of  360  \.'  for  12 
•'  "■'  months. 


There  y^t  remain  two  numbers  to  be  difpos'd  ofy 
viz.  one  in  the  fcuppofition,  and  another  in  the  De- 
mand ;  that  fn  the  Suppofirion  muft  be  the  firft  in 
your  ftating,  the  anfwer  to  the  firft  ftating  is  always 
your  middle*  number,  and  that  other  remaining  in 
the  Demand,  your  third;  fo  tbey  will  (land  thus; 
(See  tfie  work  on  tie  next  page.) 


(    SU    ) 

If  ia  .*  18  ::  9 

-  -J-<-<-  ■    ' 

.    12)162(13  s  i©  Iatwcftof30ol.for9taon»t> 
?? 

I*)l20(l$ 
Q 

OR,  the  work  maybe  performed  thusj 

m.      /.     nf* 
If  12  :  6  ::  9 

ji)  54 ( $  4:  io   Interefl:  of  jpol.  for  f  monthi? 


2Q 


j$) 136(1$ 

Jf  ioo  :  4 — IQ  ::  3$f 

?,° 

90 

300 

* ~*9)  '•      **       „"        1.  c 

7|oo)27oioo(i^(i3  s  10  Anfwerw  before. 


JC  jit-) 

I  pot  e-ut  7jL  to  receive  intereft  for  the  fane, 
and  when  it  had  continued  9  months,  I  received  for 
principal  and  intereft,  I.78  :  7  :  6;  I  demand  at  what 
»er<enf,  per  annum  I  received  iptereft  i 

/.    x.   d. 

78-1—6 

.IS    •>■ 
I-     -— — 
If  7 5  :    3— 7—6  ::  ioq 

5    ;.  10       i  ■ 


\ 


33-15—0 

10 

-3  3  7— 10—  o 
20 


75)675o(90s.  Intereft  of  IOol.  for  $  xxnwh*. 


tn. 

s.      nit 

If<9    : 

90  ::  xa 

12 

9)1080(120(6 1.  per  cent,  per  annum,  the  An*. 


If  a  carrier  recdve-42  (hillings  for  the  carriage  of 
3  t-w.  150  miles;  I  demand  how  much  he  ought  to 
receive  for  the  carriage  of  7  c.w.  3  qrs.  '14  lb.  <q 
oulcs,  at  that  rate?  *  ,      n       -n  .     7 

_       f  See  the  work  on  the  next  fage.) 


(    313    ) 

-  cnu.    i»     c>w.  qrs.    lb. 

)f   3  :  42  ::  7 3 14 

112    .  4 

28 


2$3 

B82  ; 
42 

1764 
3528 


33^)37C44(no^3.  t>  Ife  paia  for  the  car* 
\  "age  of  7  c.w.  3  ^ra^ 

84  .*4"lk  I5p  m?ie«. 


12 


336(1008.(3  f 


w. 


I*    150  :  no — 3  :;  M 


12 


1323 
50  '       • 

x ~ — r*)   s.      & 

yjoJ66rjo(44I(36  :  9  to  be  paid  1fer  the  car- 
riage of7  c.w.  3  qrg. 
14!  b.  ^  miles. 


how  maCnf  t^*"?* ^o^lip ¥ ^^iWlliBgs; 


(    3*4    ) 

One  of  the  proportions  here,  will  be  Inverfe,  and 
the  other  Direct, 

q.    c.w.     s.    d. 
If  A2  :  3  ::  36— 9 

504  441 

3  « 

504)1223(2  .•  2  .•  14'jwU  **  carried  150 
1    ;       -  miles  for  36  «•  9 d- 

315 
4 


1 


504)1260(2  . 


$04)70*6(14 


m.  c.w.  qrs.  If.      **• 
If  150  :  2— 2-tX4  ••••  5° 

ia 
28 

?°4      ^ 
150 

.8)4) 


^^^TIL:  carried  jo  mUw  for  361.  *<*.' 

i  ,4  *  if  4 


(    V5    ) 

If  4  mafons  when  the  day  is  6  hours  long,  j5nHh 
sl  piece  of  work  in  10  days;  in  how  many  days  will  8 
iriafons  perform  the  fame,  when  the  day  is  12  hours 
long  f 

Here,  both  proportions  will  be  reciprocal. 


nt. 

J. 

IW. 

If  4 

:  10  .•: 
4 

•  8 

8)40(5 

da] 

0 

h. 

d. 

h. 

If  6 

••  5  .'.' 

it 

6 

8)40(5  days,  time  in  which  8  mafons  will  ds> 
it,  when  the  day  is  6  hours  long- 


i*)4o(2T*~,  or  f  days,  time  id  which  8  mafon* 
will  do  the  work,   when  the 


6  day  is  1 2  hours  long. 

If  460  pecks  of  corn,  will  fcrve  32  Horfes  108 
days  ;   what  quantity  will  560  horfes  eat  m  20  days  t 

h.        p.  h.        ' 

If  32  .•  400  ::  500 
500 


32)200000(6250  pecks  will  ferve  joo  horfes  for* 
«■  10S  days. 

6 
d.         p.  d. 

If  108  :  6250  ;:  20 
20 

pec.      llpl 

108(125000(1157  .•  1 TVT,  or  if  will  ferve  506 
■  i  horfes  for  20  days, 

44  #     the  anfwen 

4 
108)176(1 

68  If  too 


(    3i«    ) 

If  iool.  principal  in  12  months  gain  5 1.  interefr* 
fchat  principal  Turn  will  gain  1*  8  ••  15  in  15  mouths.' 


15)  1200(80 L  fcill  give  5I.  intcrcft  in  rj  month*. 


/.      /.        /.    s.       1. 
If  5  .•  80  s:  8,  1$  .•  140    Anfwer. 

In  queftions  of  this  nature,  the  five  terms  may.  be 
anged  another  way,  and  a  foluiton  given  by  one 
:ating  $  .  thus, 

I.  Obferve  (as  before)  that  the  given  terms  are 
lways  five,  whereof  three  are  conditional  and  an- 
ecedent,  or  fuppofititious,  and  the  other  two  demand 
he  queftion,  and  are  confequents  anfwering  foine  of 
he  former  antecedents ;  infomuch,  that  with  the  an- 
ver,  there  will  be  as  many  colifbquents  as  antcce- 
ents,  which  mud  match  one  another  in  the  fame 
enomination  exaclly. 

II*  For  the  right  placing  of  the  terms,  thcthree 
onditional  ones  are  duly  to  be  regarded.  Let  that 
'hich  is  the  principal  caufe  of  lofs  and  gain,  increafc 
r  decrease,  action  or  paflion,  be  put  in  the  fob 
lace ;  and  that  which  betokeneth  the  fpace  of  time, 
iftance  of  place,  &c.  be  put  in  the  fecond  place; 
ad  the  remaining  part  in  the  third.  The  condition- 
1  part  being  thus  ftated,  the  other  two  terms  where- 

the  demand  lies,  Auft  be  placed  fo  under  the  for- 
er  terms, .  that  they  may  correspond  one  with  ano- 
ler. 

RULE   I. 


(  v*  V 

R    U    L    S      I. 

*  Then,  if  the  blank  or  place  fought,  fart  under  the 
third  term,  multiply  the  .three  lad  terms  together 
$br  a  dividend,  and  the  two  firft  for  a  divifbr,  ana 
the  quotient  gives  the  dxth  term  required. 

k  u  i  i    it 

But  if  the  blank  fafl  under,  the  firft  or  fecood  term, 
multiply  the  firft,  fecond  and  fifth  term*  together  for 
a  dividend,  and  the  third  .and  fourth  for  a  divifor  y 
the  quotient  gives  the  anfwer. 

If  12  roods  of  ditching  be  done  by  a  men.  in  6 
days  ;  how  many  roods  wall  be  wrought  by  8  men 
in  24  days  t 


rft.        J. 

r. 

2.6. 

12 

8    .    24 

.  Now,  if  (by  the  firft  rule)  die  three  laft  terms, 
*iz.  I1f  B,  and  24,  be  multiplied  into  each  other, 
the  laft  product  will  be  2304  for  a  dividend ;  and  the 
two  firft  terms,  viz.  2  and  6  multiply'd  together, 
will  give  12  for  a  divifor,  which  quotes  x£2,  the 
anfwer. 

See  tie  work. 

24 
12 

6      a88 
2         S 


ji)  3304(193  Roods,  the  anfwer. 

w  $(  if  6 


If  6  bolls  of  oats  will  ferve  4  hories  8  days ;   bdW 
many  days  will  2*  bolls  ferve  16  horfes  ? 

f>:      d.      b. 

4     .     8     .  T  6 
1$         .  21 

Here,    the  blank  falls  under  the  fecond  place, 
therefore  you  muft  work  by  the  2d<  rule. 

4   the  1  ft/ 
8    the  2d. 

3* 

21    the  5th. 

the4tb.  16     .32  ' 

the  jxl.     6    64 


1 


\ 


z  96)672(7  days,  jhe  anfwef. 

v  *  hat  principal  fum  will  gain -sol.  ifi  8  months,  at 
6 1*  per  cent,  per  annum  ? 

pHn.-    time,     gain. 
100    .     12    .6 
•      8    .    20 

,Here,  {be  tlank  falls  under  the  firft  place,  therefore 
the  anfwer  muft  be  found  by  the  2d.  rule  alfo. 

I&>    the  iff. 
12    the  2d. 

Itbe  3d.    6       I20tf 
*Be  4th.  8  20  the  fth.  * 

■*8)  3400ofjo<?l.  principal,  the  anfwef. 

The 


rl 


.1 


if..i  MM  I  V 


(     3*9    ) 

"The  proof  of  fuch  queftions  is  beft  perfor,med_by 
varying  the  queftion  ;  viz.  by  ftating  it  in  another 
order,  as  in  the  laft  example  j    thus, 

If  tool,  principal  in  12  months,  gain  61.  interefts 
what  will  loo  1.  gain  in  8  months  ?  *.  ^ 
-     friq*      time,    £#*>*> 
Ijoo     . "  li     .     6 
500    »      8  .  *.     '  " 

Here,  the  blank  falls  under  the  third  place,  there- 
fore you  mull  work  by  the  firft  rule  ;  and  the  aniwer 
to  the  queftion  (hould  be  20 1.  if  the  work  of  the  laft 
example  was  true, 

6      the  3d. 
8     the  5th. 

tbfi  ift.  12        48  - 

'*  the  2d.      ico       500  the  4th. 

_ -i-'    % 

1 3 too)  240(00(20 1.  the  anfwer. 

'        o 

Suppofe  TOO  1.  would  pay  5  military  officers  for  22 
greeks  6  days ;  io  what  time  Would  12  flick  officers 
draw  150I.  > 

Off!,     w.     d.        I. 

5    .    22 — 6    •  IQO 
12    .  .150 

.•      Here,  the  blank  falls  under  the  2d.  place,  there* 
-    fore  work  by  the  2d.  rule. 

2  2—6  the  2d. 
7 

160    days 

5    the  ifh  * 


the  3d.  ico      $03 

$e4th.    12      "150  the  5th. 


7)    w.     d. 


j2po)i2coioc(ioo(T4  :  2  the  apfwcrj 


(      J**      ) 

If  when  the  firlot  of  wheat  is  at  $s.  4  4-,  *h% 
penny' loaf  weighs  12  ounces ;  I  demand  the  weight 
of  the  loaf  worth  9d.  when  the  £rlot  ielU  at  ios* 

S.      d.  4*     '  OZ.  dm 

3 — 4    or,     40     a     ra    .1 
10 — o    or,  120     .  .9 

Here,  the  blank  falls  under  the  fecond  place,  there- 
fore work  by  the  2d.  rule 

40  the  ift. 
12  the  2d, 

the  4th.  120    480 

the  3d.       19  the  5th* 

120)4320(36  ojpces,  theanfwer, 

....   o    " 
There  be  two  reftangular  planes  of  equal  content, 
the  length  of  the  one  is  20  inches,  and  of  the  other  56 
inches,  the  breadth  of  the  one  is  '10  inches  j  what's  ' 
the  breadth  of  the  other  I 

If  20  :  ro  ::  36 
2a 

36(200(5  \l  orf^  inches,  anfwer. 

20 

If  two  breadths  and  one  length  had  been  given,, 
,    the  unknown  length  would  have  been  found  the  fame 
way,  in  an  inverted  proportion. " 

A,  and  B,  barter,  A,  hath  320  ftone  of  candles, 

at  4's.  6  d.  per  ftone  ;  for  which  B>  gives  him  50 1. 

in  money,  and  the  reft  in  cotton,  at  8  d.  per  lb*; 

.     Bow  much  cotton  did  R,  give  him  more  than  the  30!.? 


ft- 

I 

S.     i 
12 

54 

320 

1080 
162 

320 


940)  1 7280  pence  price  of  Ah  candle*. 
1.  72  price  of  ditto.  ' 

Subtract  30 

4« 
d.      lb.       /. 
|f  8    :    i    ::    42 
20 

840 
12 
■  ■1  112) 

8)10080(1260(11  c.w,  1  qr.  of  cotton, 

'  IL  ■  "  the  anfwer. 

0    28)28(1 

o 
If  285-  {tones  each  1 5:  inches  long  anj!  10  inches 
broad  be  fufHcient  to  pave  33  yards  fijuare  ;  how 
many  (tones  each  24  inches  lsng,  and  18  inches  broad, 
will  pave  40  yards  fquire  \ 

inc.    . 

15 

10 

ft.         yds. 

,  285    .     150     .     33 

18  by  24  is  .   432    .    40 

Here,  the  blank  falls  under  the  ift.  place,  therefore, 
Work  by  the  2d.  rule. 

the  41k 


(    3«    ) 

the  4th.  452      28$     the  ift.  ternu 
the  3d.    33        150  the  2d. 

1296"  *42750 
1296  40  the  5fh. 


1 


14256) i7ioooo(ii9l-ii|4  or,  §£  dalles,  the 
«■  anfwer. 

13536 
If  2>ol.  in  12  months,  at  $1.  percent,  per  an- 
num, gain"' 12 11' 10  s. ;  what  fum  will  gain  1.  is  :  4 
in  9  months  at  4 1.  per  cent,  per  annum  I 

L      s.       L        /.     s, 
If  12—10  :  25©  ::  25—4 
20  20 

250  504 

250 


25200 
1008 

A 


25]6^i26!c0io(5O4  principal,  that  will 

■, gain  I.  25  :  4  in  12 

q  months,  at  5  L  per 

cent. 

If  J2  :  5P4  "  9 

J? 

0^6048(672 1.  will  gain"  1.  25  M5n9  months, 

y' at  si.  per  cent,  per  annum. 

o 

/.       /.  A 

If  5  :  672  ::  4 
5  ^ 

4)3360(840  1.    Sum  required. 

9  -If  250 1 


(    3*3    ) 


,  if  2  50 1 .  in  1 2  months  at  J 1.  per  cent,  per  anthim 
bring  me  1. 12  :  io  intereft  ;  at  what  rate  per  cent, 
per  Annum  will  850  bring  me  1*  25  :  4  in  9  month)  * 


IF  250  :  12 — 10-::  840 
20 

.   •      ■  >• 
250 
840 


IOOOO 

2000 


250)210000(840  s.  gain'd  by  840 1;  in  12  mdothi 

-  ■  at  5  1.  per  cent* 

o 

tn.        s.        tn. 

If  I?  :  840  ::  9 

9 


12)75^0(630*.  gairt,dby840l.  in  o  mamhs 
at  5  1.  pei  cent,  per  annum. 


o 

s.      /.         /.     /. 
V  630  :  5  r:  25—4 


504 


630)2520(4!.  per  cent  per  annum,  the  anfo 


If  840 1.  in  9  months  gain  1.  25  :  4  at  the  rate  of 
4 l-per  cent,  per  annum ;  what  will  25a  1.  gaitf in  1 2 
month*  at  5  1.  per  cent  per  annumi 

I  L 


6410)  1 260010(150  s.  gain'd  by  2jcfh  in  £  month! 
at  4I.  per  cent,  per  annum. 


o 

.  m.      /.         fn* 

If  9  .*  150  ::  12 

12 


9)  1 800(200  s.  gaio'd  by  *$0  L  in  12  month*  at  4I. 
■  (per  cent. 

o 
A      j.        I. 
if  4  :  200  ::  5 

-20)    /.     '/•         :.  /      ,      . 

4)1000(250(12  :  lb  garoM  by  2$0 1.  in  12  month*, 
'  f  v  -  tbeanfwer. 

o      io 

If  250 1.  in  li  months  bring  me  1. 12  :  TO  interd* 
at  5  1.  per  cent,  per  annum  ;  what  will  846 1.  biing 
me  in  9  months  time,  at  4 1.  per.  cent,  per  annum  ? 
A         /.      /.        A 

If  2  JO  :  12 — 16  ::  846 

2Q 
250  . 
846. 


IOOOO 

2000 


150)210000(8406.  gain'd  by  840  1.  in  12 
T  ■         —  moolflg;  at  5  L  per  cent,  per  amort. 


1 


».  /• 


4f  *2  :  840  ::  9 

12)7560(630  8.  gaWd  by  $40  V  ia  9  months,  alt 
. .  at  £1.  per  cent,  per  annum. 

.* :  /•       ,  J.         /. 
If  J  t  630  ::  4 

«—  30)  /.    />  >  ; 

5)2520(504(25  : 4  gain'd  by  840].  in  9  month* 
■   1  at  4 1.  per  cent,  per  annum. 

o      4  -   *         -/'•.'    ■,  '* 

If  72  men  in  15  days  draw  2i£  1.  wages;  in  what 
time  will  8 1  men  draw  as  much  I 

If  72  :  r*  ::  8l 

8t)  1080(13  H  or  J  days,  the  anfwer. 

\  27/      *     A  '      •--    l'    •      ••    A  : 

:   If  3i5Uin  iamontbs  bring  me  l.X5^*S  intereft* 
1n  what  time  will  1.  820  bring  me  a*  much  i 

If  31 J  :  12  ::  820 
12' 

8210)37810(4  4|,  or  J|  months,  the  anfwer. 

50  .'.      •■   '*'    ';'  ■••'.-.■   '"•        i*:  >;  >'■ ,   . 
If  365 1.  pay  18  workmen  for  t2<  months  5  m  what 
time  will  1 2  workmen  draw  as  much  * 
men.      tno<>        i**n»       *, 
lfl8    :    12    ::    12 
18 

12)216(18  months,  the  anfwer* 


(     $*6     )  1 

If  I  pay  55 1.  to  A,  for  9  weeks,  and- 64 1.  €6  B, 
for  *5  weeks  work  ;  for  what  time  will  12a  1.  pa/ 
them  both  together  ? 

w.      /.        w*.  "I 

If  y  :  35  ::  15 

9)^25(58r-6-8  paid  to  A,  for  15  weeks. 

3 
20 

12 


58—6 — 8   paid  to  A,  for  if  week*. 

64        -        paid  to  B;  for  15  weeks. 

-a,  w.  /. 

122 — 6—8  :   11  :":  120 
20     -  *o 


2446  2400 

12,  12 


29360  28800 


1  Wi 

293610)4^20010(14^14,  or  •#* 

"■    >     "■■  -  Anfwer. 

2096 

fr  I  buy  at  a  crownr;   how  miifi  I  fell  togafo 
I/53  i  *  ;  8  percent? 


/. 

If  106  : 
240 

(     3*?     ) 

S.        /.      s.     d.- 

5  ::  133—6—8 
20 

24009 

2666 
12 

32000    , 
5 

34pco^  1 601000(6  s.  Bdt 

16 

12 

24)192(8 


If  by  felling  at  6s.  8d;  the  yard,  I  gain  1. 33;  6 :8 
»cr  cent ;  how  did  I  buy  I 

/.     s.    d.     s.    d. 

If  133—6— 8  :  6—8 
20       *        12  * 


2666  So 

12 


32009         32|ooo)i920|ooo(6o(js.  the  anfr. 

•  «  -.       o 

••  f  bought' 40  pack$*of  cloth,  and  by  felling  the 
whole  at  1.  728,  I  gaiq'd  7d.  per  ell,  or  12  1.  per 
cent ;  I  demand  the  baying  ana  felling  prices,  *nd 
quantity  of  ells  in  the  40  pacjss  I 


i  w 


I       L 
V  ia  :  xoo  ::  J 

?     20         20 

240     20QO 

12  J 

»       "  '    S.      d.      f* 

.2880)  14000(4  :  10  :  It\%><*  i  buying  price. 

*    2480   .  ...  i  .« 

28810)297610(10 

'  *  9* 

.4       - 

l88)154Ct 
96 

*•     «•    f» 

4_lo-i  i 

7 

,  ,   11  ■ 


^ 


If ■  5—5-1  i 


65 

4 


*6i  ....37492a 

3  4 


384  698880 


^V7>.    jr/. 


784)2096640(2674  :  ifjf,  or  f  ia 
***&*»  *  '    *   —  the  40  pack** 

224 
4 

784)896(1 
'    «a  ,  1^846 


(    3*?    ) 

If  840I.  in  £  montbt  gain  2*1.  41.  aft  4I.  per 

cent,  per  annum  5  at  what  rate  per  cent,  per  innum 
-will  250 1.'  in  12  months  gain  i.  12  :  iof 

I.       I.     s.      I. 
If  840  :  25—4  ••:  250 

20 


8410)126^10(1501.  gap**  by  250I.  inomonths 
•0  at  4 1,  per  cent,  per  annum. 

*».      s.       m* 
If  9  :  15a  .v  1* 

12 

9)1800(200$.  gajn'd  by  2*0 1.  jn  12  months,  at 

v  4  *•  J*r  cent,  per  axmnm. 

o 

'•    '•    '•  *. 

If  aoo  ,•  4  :•  12—10 

30  .        ' 

«  350 

4 

aoo)iooq(cL  per  cent,  per  apnum,  aafwer- 

Jilti'JS?  ****  Z*1  L  ay-4,  atthe  'at« 
at  c  I  £T!'  Pef  aMU,,n ;  what  «""  "  ««  months 
at  s  1.  per  cent,  fer  annum  will  gain  me  1. 12  :  i<3  i 

I.  s, 


(    33*    ) 

/.    s.     t.       I.    s.~ 

If  25— 4 •:  ^40  #:  I  a— IP 
30  20 

504  2  SO 

84O 


IOO 
2$Q 


504)210000(416  :  13  -4  fufti  that  will 

■  ^  gain  1. 12— 10  in  9 

336  months  at  4  1.  per 

20  opt,  per  annum. 

;        "      ,    ■  r 

504)6720(13 

•  r  T  ■  ■  ■ 


168 
12 

504)2016(4  - 

If  o.  .-  416— 13-4  -  la.  , 

"  *    '       20    • 

^333 
12 

1 00000 

9^      . 


12)900000(75000  fura  that  will  gain  I.12  :  loin 

.   1 2  months,  at  4  L  per  coot,  per  annum. 

o 

A      f.  ,   A\:  : 

If  4  >  7jooo  .-5 
4 
■  240).  /. 

5)300600(60000(250   (urn  that  will  gain  1 2 1. 
'■■  — -—     10s.  in  r2  months,  at5^PCT 

0  q       cent,  perannum,  theanfwer. 

If  849 


C   33*    ) 

.  If  840 1.  la  9  months,  at  4  per  cent,  per  annum* 
gain  1. 2$ — 4 ;  in  what  time  will  250 1,  gain  1. 12  :  10 
at  5I.  percent!  * 


/.        /.     s.      /- 

If  840  .•  2$ — 4  :.•  25* 


20 


504 
250 

2520 
1008 


8410)  1260010(150 1.  gala'd  by  250 1.  if)  9  morlths, 
»■  at  4 1<  p«(  cenr^  -per  annum. 


If  150  .•  9  .•;  12—10 
20 

250 
9 


tip) 225[o(i5'  months,  in  which  time  2  JDK 

■  will  gain  1,12  :  10,  at  4k 

0  per  cent,  per  annum. 

t    tn.      h 

4 

\       5)60(12  rhofoth*,  the  anfwerv       ..""•, 

9.  ..■.''..••• 

*    ,  If  2501 


tf  i|o  1.  in  12  months  gain  1. 12  :  io,  at  the  rmte 
ftffl.  per  cent,  per  annum;  in  what  time  will  $40 1. 
gain  1 2$  1 V  it  the  rate  of  44.  per  cent  per  amnio** 

/.        /.      s.        I. 

Vt  250  :  12—10  ::  840 
20 


i5jo)2iooop)(840s.  gain'd  by  8401*  »  **  months, 
■ "  ■  V  -  at  $1.  per  cent,  per  annum. 


840)6048(7$*!  ,or£  months,  time  in  which 

—      840 1.  would  gain  1. 25  —  4* 

168        at  5  J.  per  cent,  per  annum. 

t      *».      /. 

if  5  •  n  -  4 

5 

4)36(9  months,  theanfwef. 
o 

.  ff  ij?  mafims  In  225  dajrs,  build  a  trail  1440  led 
long,  51  feet  high,  and  8  feet  thick  $  in  what  tiroa, 
^rill  98  mafons  build  a  wall  2160  feet  lon£»  75  feet 
K|b>  and  9  feet  thick  ? 

--   •  feet 


•  ,t  33*  i 


I440 
51 

1440 
:  7300 

73440 

s     -..   : 

If  25    :    587520  ;:   ol 

4700I6O 

^87680  .  ,.       A  - 

a"5)T757^oJi303078  f|,  or  f  cubic  fc$t  of 
10  work  will  b*  £oBe  bj 

feet.        $Rmbn*,\n%2Sd*yi 
2160 

7f  ' 


IO&wO 
ICI20 


102000 

9 
feet*      d2Ljs. 


lfi^Q^Q'fi\ :  225 ::  1458000 

;      i      ■  ,  ;.*  -J 1 

1151539*  7290000 

325 


3645 
1458 
1458 


.  A?/.  £.  m. 


1x515392)16402^0000(142:10533^,77?/^  0r 
5064336  /5\V^»  the  anfwen 

..'     r  24   ' 

^0*57344 
X0128672 

115153923^1544064(10 
6390144    , 

*  6t)r        , 

3t^5i;392)lg34o8640t3g 

'•""St  If  I 


(    J34    ) 

If  I  pay  XI  8.  3d.  for  the  Engliffc  vard  of  cloth  $ 
quarters  broad  ;  what  fhould  1  pay  for  the  Scots  eli 
7  cjuarters  of  an  Englifh  yard  wide,  when  the  Eng- 
lifh yard  is  to  the  Scots  «11,  as  30  to  3!  ? 


s. 

4. 

-*- 

il- 

-3 

ia 

^. 

• 

yds. 

»  — 

- 

If  30 

:  M5 

::    31 

~ 

5 

217 

-  7 

. 

- 

-    '  ■ 

■  " "- 

150 

945 

210 

217 

1  a)   h 

A 

f- 

j;o)29295(i95(10 

=  3  : 

i\V 

or  £    anfwtr. 


45        3 

4 

3  (  ^ 

If  I  buy  the  Engliih  ^ard  at  ii  s.  2d.;  how  may 
the  Scots  ell  be  fold,  to  gain  40I.  per  cent  ? 
/.    ,A' 
36       11— a      *Y 
100    i2  140 


ff  3000  :  134 


300p)58i56p(i93(t6:l  :  3J||,or|» 

■  -*•  Anfwer.* 

4 

.  "17P  ftall 


(    335    ) 

1  (hall  only  add  one  example  more,  and  leave  it 
undone  for  the  reamer's  practice. 

A  merchant  hath  a  bal lance,  the  (horter  end  of 
"WbbfiTbeam  is  36  inches,  arid  longer  end?*?  Irenes  ; 
Notfr  if  he  mould  fraudulently  buy  his  goods  on  the- 
fhorter  end,  and  fell  them  on  the  longer  end  of  the 
faia  beam,  and  take  at  the  rate  of  5 IV  per  cetit,  be- 
tween buying  and  falling ;  what  would  his  gain  be 
per  cqnt,  by  fuch  a  piece  of  villainy  I     ■ 

This  much  concerning  the  Rule  of  Three*  and  I 
anvperfwaded,  that  by  this  time  the  learner  may  be 
ableto-relblve  any  queftion  relative  to  commorf  bu- 
finefs,  and  pertinent  to  this  rule,  jf  it  depends  not  up- 
on fractions,  or  geometrical  magnitudes  ';,  and  fuch  aa 
defire  to  fee  the  demopftration  of  this  rule,  may  read 
Mf .  Kerfey's  appendix  to  Mr.  Wingates  arithmetic; 
or,  the  6th  chapter  of  Mr.  Oughtred?s  tlkvis  tnfcthe- 
siatica,  by  whonvit  is  largely  demonftfated,  being 
grounded  upon  the  1 6th  proportion  of  the  6th  book 
of  Euclid's  elements,  ... 


C  Jf  A  P.     VIH. 

Of  PQSITIQN,  or  the  R.ULE  of  F4J«SE. 

TH I S  Rule  has  not  the  name  of  Falfe,  from  its 
being  in  it  (elf  really  erroneous,  J>ut  only,  be- 
caufe  that  by  the  help  erf  falfe  fuppofcd  numbers  we 
find  the  truth  :  And  as  it  ferves  more  fbramufement 
than  for  ufe  in  bufiuefs,  I  (hall  be  as  brief  on  the  fame 
&s  poflible.  -"«■.-  -..<,. 

It  is  ufually  divided  into  two  parts,  yjz.  Single 
and  Double. 

SECTION  I, 
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SECTION    I. 

Of  Single  Pojltion. 
I N  Single  Pofitioft,  we  make  ufe  but  of  one  ftp* 
poled  number,  with  which  proceeding,  as  if  it  were,  the 
true  number  fought,  according  to  the  conditions  of 
the  qneftion  1  we  regulate  the  refult  by  this  propor- 
tion, viz- 

;  As  theTalfe  conclufion, 

'      To  the  true  total ; 

So  the  fappofed  part,  or  number, 
To  the  true  one. 

Having  preferib'd  feveral  queftions  in  the  Rule  of 
Three,  that  properly  belong'd  to  this  part  o£  Pofitt* 
*n,  I  fbaU  only  here  offer  a  few  Examples. 

Ajgentleman  bought  a  chaue,  horfe,  and  harnefi 
for  $0'  1- ;  the  horfe  came  to  twice  the  price  of  the 
{larnels,  and  cjiaiie  to  twice  as  much  as  both  horfii 
and  harnefi  a   what  did  he  give  for  each  i 

Suppoie  the  harnefs  coft  4  1.     * 
'*-  then  the  horiecoft    8 
and  the  chaiie  coft    34 
•    ii. ,  .  36  " 

If  36  t 

SO 

*jh  or  j  F*ce  ?f  the  harnefi, 


36)48^ 


If  3^ 


(    337    ) 

t  co  . .  - 


50 
__:  /.      j.      d. 
56)400(11  :«2  :  2ft,  or  §  price  of  the  horfe» 

4 
20 

8 
12 

3»)9&(*  \ 

24*  •■     >.      --    ^      ' 

A,  B,  and  C,  difputing  ahout  their  ages,  A,  af- 
firms he  is  as  old  as  B,  and  half  as  old  as  C.  And  B, 
fays  that  his  age  k  equal  to  three  fourths  of  CY; 
upon  which  C,  fays  he  is  fure  that  both  their  ages 
added  to  his  will  make  no  jtears;  how  old  was  each? 

SuppofeC,  was  1 2  yean. 
-  then  was  B>    9 
and  A,  was  15 

If  36  :  12  ;:  up 
no 

j6)iq2QJ36  jf  or  I  C*s  age. 

If  36  .«9  .•/  no 

no 

>•.  • 

,  3^)990(27  fj  or  i  B*s  age. 

18  •       • 

If  36  /  is  ::  no 
no 

36)16^0(45  ||  or  i  A#s  age. 

30  Wha$ 


nukiplied  by 


What  number  multiplied  by  24  will  produce  3S4  f 
Suppofe  15  to  be  the  number, 
24 

If  36b  :  15  .v  3$4 
IS 


3610)57610(1$  number  required. 


o 


Divide  45:  into  two  parts,  fo  as  the  greater  part 
may  be  triple  the  leiler  I  -  ♦ 

Make  choice  of  any  number  that  will  admit  of  fuch 
divifion,.  fuch  as  36  which  can  be  divided  into  9  the 
leffer  part,  and  27  the  greater,  and  proceed  as  follows, 
If  36  :  9  ::  45  *  . 

*   •  ■'    # 

36)  465  ( 1 1  5\,  or  i  leiRr  pai %  of  4  j« 
•4* 


36)1215(33  \h  or  I  greater  part  of  45. 

'     ?7 
A  certain  fum  put  out  at  5vl.  per  cent,  fimple  in- 
tereft ;    at  the  end  of  8  years  amdunts  to  1.H2; 
what  was  \he  fum  put  out  ? 

Suppofe  60 1. 16  be  the  flock',  and  then  fay,  If  60 1. 
with  it's  intereft  for  8  years  (viz.  24L)  come  from 
60],;    what  will  1.  U2  come  from! 
-      /.       /,         /.  <-■' 

If  §4  :  60  ::  112 
60 
84^720(80!.  theaniwer. 

~^  A,  B, 


•  A,  B,  and  C,  bought  a  (hip  for  1.  $804  —  it  where- 
of A,  paid  a  certain  Sim,  B,  paid-iwice  as  much^as  A, 
And  C,  paid  feven  times  as  much  asB;  what  did 
each  pay  ?  ' 

f. 

Suppofe  A,  paid  ao 

then~B,  paid  40 

and  Ci  paid  380 

340 

..    /•       /•  '•        '< 

lip  340  :  20  .•  9804— -it 

20  20 


6806'         196088 
20 

68010)3921 76io( 5  ?6 : 1 5 : 2 ^  or  t*T  paid  by  A/ 

'     "  ■  2 


fc8io)  103210(15 


*j6 , 

20     1.ii53;io.-4J4  paid  by  B. 
7 


12 
68)144(2 


1. 8074 :  12  •'  5  ii  paid  by  C 


-  One  being  aflced  jvljat  number  of  crowns  he  Had  a- 
bout  him,  arifwered  that  the  ±,  \,  £,  i,  £  and  -|  of 
their  number  added  into  one  fum  would  make  189 
crowns;  how.  many  had  be  ? 

Suppoie  he  bad  60  crowns,  £  whereof  is  30 


{&*  tht  mri  mxi  fagt.) 


i  is    -     - 

20 

r«-  -  - 

15 

|is      - 

12 

i   13   - 

id 

i  i»      - 

7f 

$4£- 

c> 

t    34*    J 

If  94|  60  ::  189 
2  * 

189  378 

60 

189)22680(120  crowns,  theamVe*, 

o 

t  (hall  now  fubjom  the  two  Following  examples  witU 
their  anfwers,  and  then  proceed  to  the  other  fe&ioii 
of  this  rule. 

A  factor  would  exchange  780  1.  Ster.  for '  ducats^ 
dollars,  and  French  crowns,  the  ducats  at  7  s.  6d. 
per  piece,  the  dollars  at  48.. 4 d.  per  piece,  and  the 
French  crowns  at  6  s.  per  piece;  to  be  in  fuch  propor- 
tion, that  £  the  number  of  ducats  may  be  equal  to  J. 
the  munber  of  dollars,  and  J  of  the  dollars  equal  to 
^\  of  the  number. of  crowns t  how  many  pieces  of 
,  each  will  he  receive  ror  his  780 1. 

Jnfper,  600  ducats,  900  falters,  and  izoo 
French  crowns. 

A  young  man  received  1.66}  which  was  |of  f  of 
his  elder  brother's  portion,  and  34  times  his  eldeft 
brother's  portion,  was  ij.  times  hisfatber'seiUte; 
what  was  the  elder  brother's  portion,    and  value  of 
the  father's  eft  ate? 

jfrijwer,   the  eldefl  brother's  portion  Socjf  /. 
and  father's  eftate  560  /. 


section  n. 

Of  Double  Pofitfon. 

1 N  Double  Pofition  two  falfe  portions  are  aifiim*. 

ed  £9  give  a  resolution  to  the  queftion  propounded, 

That  is,  make  choice  of  any  number  at  pleafure,  try 

whether  the  bid  dumber  will  safwor  tfcma4irions 

to 


in  tKe  queftioty  by  comparing  the  Dumber  refultlpg 
at  the  end  of  the  work,  with  tho  number  reTuftui£ 
from  the  true  number  fought;  if  both  mftil.t*  be  the 
fame,  then  the  number  you  took  by  guefc>  i*th*  true 
numbei>  or  anfwer  to  the  qaeftieo. 

But,  #. «**  number  refutting  frotn  the  number  you 
made  choice  of,  be  either  greater  or  left,  fuch  exceft 
or  defect  is  called  the  error  of  the  firft  fupppfition. 

In  likemanner,   you  mflft  feign  a  feccmd  minibet, 

£nd  make  trial  therewith,  as  before,  and  if  the  rew 

fult  of  that  work  be  either  greater  or-  lefs  than  k 

ought  to  be,  fuch  excels  er<tafe&  is  called  the  error 

-  *f  the  fecond  fupf>ofitiop. 

Having  thus  made  trials  With  th«  luppolea  number*, 
let  down  both  your  fuppoGtions,  and  againft  each  of 
them  their  refpe&ive  errors  ;  and  for  finding  tbi  tru# 
number^  oblerve  -the  following  rale*    * 


RULE,  If  both  errors  are  alike,  tHat  is,  both  too 
little,  or  both  too  much,  multiply  the  firft  fuppofiti- 
ob  by  the  fecond  error,  and  the  fecond  fuppouYion  by 
the  firft  error,  fubtrac*  the  lefler  product  from  the 
greater,'  and  dividing  the  remainder  by  the  difFerence 
of  the  errors,  the  <}uotieAt  gives  the  true  number  arif- 
wering  all  the  demands  of  the  quteftion. 

But  if  the  errors  are  unlike,  that  is,  one  too  little, 
and  the  tfther  too  much,    muki^y  (as  before)  the 
fuppofitions  by  the  errors,  and  cHvrding  the  fum  of  the 
two  produces  by  th6  fum  of  the  two*  errors,  the  Quo-  - 
ficnt  is  the  true  number  or  anfwer  to  the  queflion. 

Exampki. 

h,  B,  and  C,  playing  at  cards;  the  money  ftak'd 
.was  324  crowns;  but  disagreeing,  each  ieir'd  as  many 
as  he  could;  A,  got  a  certain  number,  U,  as  many 
as  A,  and  15  more.  €,  got  a  fifth  part  of  bptk  their 
iums  added  together ;  how  many  had  each  t 

(See  the  wrk  on  the  next  page.) 

Xx  -  Firft^ 


(J4*    ) 
c. 

JFirft  foppofe  A,  got  jp 
then  BU  fh*re  wiU1>e  6f 
«MNlC's  .  •     •-  -   a$ 

Sum  1 38  which  taken  from  554,  leaves 
V4r  186  for  error  firft. 

c.    .  , 

Again,  fuppofe  A,  got  80 

ahea    BV  fliare  was     9* 

jandC's      -        -       -  S* 

>  .  «^^^» 

Sum  2  to  which   taken   from    524, 
leaves  114  for  error  fecond,  and  the  work  will  (land 
thus?      . 
I  1     .  fuppofitionsi  errors. 

I  5Q<-  •  ■    ■■      186  too  little. 

.114  too  little 


1 


p 


K 


186  50 


I  §6      i488oProducT:.  5700  Frodecl. 

1,14        5700 

73    )  9180(127?!,  or  1  crowns  A,  took  up. 

36 , 

I42f  crowns  B,  took  op. 


5)270(54  crowns  C,  took  up* 

When  firft  the  marriage  knot  was  ty'd, 
tktwtxt  my  wife  and  me  ; 
My  age  did  her's  as  far  exceed, 
As  three  times' three  does  three. 
But  after  ten  and  half  ten  years,  % 

We  t» an  and  wife  had  been  ; 
•.Her  age  came  up  as  near  to  mine, 


f  :-/Vs  .eight  is  to  fix  teen 

,-i-     ■■ Now,  pray, 

What  ^trc  our  ages  on  the  wedding  day  ? 


Pirft 


(    343    ) 

years*  y**+h 

Firft  fuppofc  her  to  be,    21     then  he  muft  he,    63 
then  adding  to  each    15         -        -    .     -     15 

Her  age  becomes    36  and  his    78 

Now,  heragelhopld  be  equal  to  the  half  of  his, 
viz.  39,  but  it  wants  3  of  being  fo,  therefore:  the 
firft  error  is  3.  -. 

years.  -  years. 

Again,  fuppofc  her    9        then  fce  mufti*    27 
then  adding  to  each      1 5  *S  .' 

Her  age  becomes  " 34  and  his    4a  > 

Here  it's  plain,  24  »  3  mwe  **»  ?»lf  %of  **f 
therefore,  error  ad.  is  3  ajfo,   and  the  wk  MiU* 
ftand  thus,     '     '    .  - 

&*.  *rror.f. 

•*ai         -         -        *       3    too  little.-. 
q        .        .  3    too  much* 

g     2y   product.  **    63  product 

.5    63        '',      .     -  ■    - 

-/       ^^(l*  y^rs,  Ijerage,  prov'dthus, 

0  -  > 

She  being    If,,  hemufthe     4? 
add  to  each    15         -  r      -      *5       •_  . 

30  isjuftbaifof  fo'       . 

What  number  is  that;  to  which  if  ydii  add,  £  of 
jt  filf,  and  from  the  ftiin  fufttacTf  of  it  felf>  the  re? 

painderwillU.a52J       :  "  '         ^^ 


%Bg    15120  produft.  ioo8q  product 

t6S    roo8o 


31 )  $040(240  true  number, 

o  *" 
T^hree  companies  of  folcUcrs  pafling  by,  the  firft 
company  takes  away  from  a  (hepherd  tlie  f  of  hi* 
Whole  tiock,  and  {of  a  fingle  flieep.  more;  the  fe- 
cond  company  takes  away  f  the  remainder  of  the  flock 
and  i  0/  a  fingle  flieep  more;  the  third  company  aUb^ 
takes  f  of  What  yet  remaki'd  and  {■  of  a  fingle  flieep 
more;  all  which  was  done  without  killing  any  flieep, 
and  there  remain 'd  at  laft  20  flieep  with  the  (hepherd; 
how  many  had  he  at  firft  ? 

*  Suppofe  h<B  had  63  at  firft,  then  f  63,  is  31  4, 
which  with  f  of  a  fheep  more  makes  33  that  the  firft 
company  tQok,  and  fo  they  Icfthiai  31 )  then  £  31b 


* 


c         r         z  f      3#4    "  ) 

Sumefe      6p  *i 

J  of  60  is   if 

75'  / 

J  of  6ois   12  ' 

63  which  taken  from  2^2,    leaves  18$ 
for  the  (rft  error. 
Af  am*  fuppofe  80 
J  of  80  is    -    20 

f  of  80  is     -     16 

/« *  *4   which  taJTen  from  2J2,  leajei       T 

^68  for  the  f  d.  error,  and  the  work  will  ftand  thus     "  ^ 

f*P*  er.  , 

00  189  too  little. 

'80  „.       J         i6§  too  little. 
189  '60 


€  Hf  >< 

XS  \>  which  with  f  of  a  (beep  more>  Hiatal  16  that 
the  fecond  company  took,  and  £»  they  left  bim  154 
laftly,  i  15  »s  7  ±,  which  with  £  of  a  (ingle  meet* 
more,  makes  8  which  the  third  company  took,  and  fo 
they  left  him  7 ;  which  (if  I  had  guefled  right)  mould 
have  been  20,  but  it's  left  than  20  by  13*  therefore 
error  1  ft.  is  13. 

Again,  fuppofe  he  had  at  firft  Bj,  with  which  pro" 
ceed  as  with  the  firft  fuppofed  number,  and  you'll  find 
that  at  laft  there  remain  'd  io.withJiim,  which  is  IQ 
lets  than  29,  therefore  the  ?d.  error  if  IOj  and  the 
work  willftand  thus  % 

flip..  4T.     . 

63  f  •  1 J  too  little, 
87  •  -  10  too  little. 
13  63 

13  1131  product  630  produd. 

10    630 


3  )  5o/(  167  fheep,  real  number  be  had  el  fir*% 
o 

There  h  a  t?(h  wbofe  head  »  ff  inches  long,  and  hie 
tail  is  as  long  as  his  head  and  half  his  body,  and  hit 
body  is  as  long  as  his  head,  and  his  tail  j  what's  the 
length  of  that  fifh  i 

Suppofe  it's-  body  to  be  18  inches,  then  f  rfr  added 
to  the  length  of  his  head,  makes  18  for  the  length  of 
the  tail,  now  9  and  18  (the  lengths  of  head  and  tail)  . 
being  added  together  make  37,  which  fliould  be  equef 
to  18  the  fuppos'd  length  of  the  body,  bet  it  exceeds 
it  by  9,  therefore  error  ift.  is  9. 

Again,  fuppofe  the  body  to  be  20  inches,  and  pro- 
ceeding as  you  did  with  the  firft  fuppofition,  you'll 
j|nd  the  lengths  of  the  head  and  tail  together  txceef) 


K  346  ) 

the  fuppofed  length  of  the  body  by  8,  therefore  thex 
ad.  error  is  8  and  the  work  will  (land  thus, 
/up.  er. 

18         -         -  9  too  much. 

20  8  too  much* 

9\  ,18 

?i8o  product.  144  product* 

M4 


i)  36(36  inches,  real  length  of  the  body,  fo  the 
— — .         tail  was  27  inches,   and  the  whale 
O  length  72. 

I  once  bought  3  books,  whole  prices  were  in  pro* 
portion  as,  12,  5,  I  ;  if  the  price  of  the  firft  be 
doubled,  of  the  fccond  trebled,  and  of  the  third  qua* 
drupled,  the  fum  of  tbefe  produ&s  will  as  much  ex- 
ceed 10  croons,  as  the  fum  of  the  prices  of  the  great* 
eft  and  middle  will  be'  below  5  Crowns ;  what?  wae 
the  price  of  each  book  f 

Spppofe  the  firft  book  coft  12  I.  then  the  2d;  coll 
5 1.  and  the  3d.  x  I. ;  the  price  of  the  firft  doubled  is 
24 1.,  of  the  2d.  trebled  is  15}.,  of 'the  3d.  qua- 
drupled is  4 1.,  and  the  fum  of  theft  producls  make 
43 }.,  which  exceeds  10  crowns  by  i£  I.,  and  the 
prices  of  the  Efeateft  and  middle  added  together  make, 
j  7 1. ;  now  if  this  pi.  had  been  £  1.  it  would  have 
been  13 1.  below  5  crowns,  as  well  as  the  fum  of  the 
produces  is  13 1.  above  30  crowns,  and  fo  would  have 
antwer'd  the  conditions  of  the  queftkm;  but  it  is  Til- 
above  2l.  therefore  error  1  ft.  is  15  I. 
*  Again,  foppofc  (he  ift.  book  cofl  61.  then  fiw} 
what  the  ad.  and  3d*  coft,  as  follows, 
If  12  :  6  :  5 

5  /.     '*  U$  12—10 HI 

12)30(2—10  price  of  20 

cT"  the  2d.  — — 

2°         ,  5)  $o(ios:  price,  of  the  34 

12)120(10  1— 

o  9  Then 


(    147    ) 

ThenV  the  fum  of  the  prices  of  the  firft  and  middle 
"Hvill  be  1. 8  .*  10,  which  is  1. 6  .•  io  below  5  crowns! 
mod  the  produces  of  the  firft  doubled,  the  id.  trebled, 
and  3d.  quadrupled  added  together  make  21 1. 10  a. 
which  fhould  be  as  much  above  I  o  crowns,  as  th* 
Yum  of  firft^nd  middle  was  below  5  crowns,  but  it 
wants  1  f  K  of  being  &v  therefore  the  fecoad  error  It 
J5haIfo,  and  the  work  will fland  thus; 

fuf.  er. 

12  ————— 15  too  much. 
6   11---     J  5  too  little* 

ts     90  i8oproduc>. 

15    180 


30  )  370(9  real  price  of  the  firft  book/ 
o 
And  to  find  the  price*  of  the  2d.  and  3  d.  do  as 
followeth. 

If  12:9::$  .  If 5. '3— i5-#'i 

5  20 

i»)45(3:i5priceof  tlieacL  5)7f(i*  P™*  of  thi  3  d* 
T"  .     ~ 

20__ 

I2)l8o(l5 

Three  merchants,  A,  B>  and  C,  from  three  differ- 
ent Fain,  meet  together  at  an  inn,  where  they  reckon 
"  up  their  gains,  and  find  them  the  fum  of  780  croons. 
Now,  if  you  add  A,  and  B's  gains  together,  atod 
fubtracl  C's  gain  rlrdm  the  fum,  there  wilt  remain  A's 
gain  and  82  crowns  more;  but  if  you  add  B,  and  C's 
gains  together,  and  fubtract  A's  gain  from  the  fum, 
there  will  remain  C's  gain  wanting  43  crowns ;  what 
was  the  gain  of  each  merchant  ? 

SuppSfe 


J 8  T44  product*  21582  procfufl. 
99     18144 


8f 


18    )  i4j8(fgt  ctowa  C*U  H»T  gab1. 
?&>        ,   ~ 
589  A>  and  B's  gains.  589 

598  273  B'a  real  gain. 

*2 

316  awns,  A's  real  gain. 

A  general 


^ 


CVgalnwa*  *i8  crown*,  vthlclt  {sftari 
rom'jfo,  leaves  J62  for  A/  an*  3't  gaina;  the* 
rom  56a  fobtrafl  018  (Ca  fuppofcd  g«i*»)  ami  there 
emun$  344  which  being  mad*  left,  by  4U,  mate 
6a  erewae  for  A1!  gain,  which  take*  r>otn  f6», 
*avetgoo  for  B's  gala:  Now,  (thu&fcpnofi&g.A't 
ate  to  be  262,  B*i  300,  and  C's  918  croWn»)i«dd 
i,  and  C's  gaiat  together,  awl  they  tnalct  $98,  fcs*        j  i 

rhkh  I  fubtrad-  A'tgain,   and  there  remains  256,        |  I 

irhich  (houfc)  be  equal  toX'a  gain  wanting  43  crowns, 
ut  it  is  more  *£  8*>  therefore  error  firft  is  81. 

Again,  Suppofe  CV  gain  was  224  crowns,  and  pro* 
ceding  as  with  his  firfi  (iippofed  gain*  youfU  find 
l's  gain  to  hd  366,  and  A**  250  crowns;  then*  ifyon 
dd  B,  and  C's  gains  togetlroy  they  make  jf$o,  -from 
fhkh  fubtracl:  A's  gain,  and  there  remains  280  which' 
lould  be  canal'  to  C's  gam  Wanting  43  crowns,  but 
t  is  more  by  99,  therefore  error  iecond  1$  99,  and 
bt^OTkwM  leans)  tffli*.* 

/up.  *r.  ;  .•> 

,  at8...  81  too  much. 

334  ,     }     i  99  too  much. 

81  218 

224  *96i  <••» 

$792  *  1962 


,     (    34*    > 

A  general  who  had  fought  a  battle,  upon*  reviewing 

l*is  army;  whole  foot  was  thrice  the  irottiWoF  his  horfe, 

finds  that  before  the  battle  T'T  of  his  foot  waiting  1 20 

liad  defer  ted;  and  that  TV  of  his  horfe  beiidts  l  of  hi* 

'whole  army  were  fent  into  garrifons  (reckoning'  the 

fkrk  and  wounded)  and  |  ot  his  army  remain'd ;  fhc 

reft  who  were  wanting  being  either  flaih  of  taken 

priibner8 ;  now  if  you  tfdd  3600  to  the  number  Of  the 

Hain,  the  fum  will  be  equal  to  half  the  foot  he  had  at 

the  beginning ;  how  many  foot  and  horfe  had  he  f 

Firft,  fappofe  he  had  6oco  horfe,  then  lie  had  1 8000 
foot;  now  rV  of  18000k -15^0  from  which  iubtrac? 
120,  and  there  remains  1380  foot  that  dderted;  alio 
tV  of  6000  »  500  which  added  to  iaO  makes  620, 
and  620  added  to  J  of  2  4000  (his  whole  army)  h<6&20 
that  were  fent  into  garrifons :  to  the  deferters  1 380  add 
6620  that  were  fent  into  garrifona:  and  they  make 
8000  that  were  ablest  in  time  of  battle  j  to  8000  add 
I  or  24000  (the  whole  army)  and  the  fam  w  1700a 
that  remained  alive,  which  ta£en  from  the  whole  army 
24000,  leaves  7000  that  were  flain  or  taken  prifoners, 
to  which  add  30c  o,  and  the  fum  Is  ioooo  which  ihould 
he  equal  to  9000  the  half  of  his  foot  he  had  at  the 
beginning,  but  it  i*  more  by  iooo>  therefore  erroit 
firft  b  1000, 

Again,  fappofe  he  had  iaooo  horfe,  then  he  had 
36000  foot;  and  proceeding  with  thefe  as  with  the 
firft  fuppofed  numbers,  you'll  find  that  the  number  of 
the  (lain  or  prisoners  will  be  14000  to  which  add  3000, 
and  the  fam  h  1 7000  which  Ihould  be  equal  to  ± 
36000  his  foot,  but  it  is-lefe  by  iooo,  therefore  the 
fecond  error  is  1000,  and  the  work  will  (land  as 
follows.  .     ' 


Yy.        ,         *  s,,p. 


Sup.  En 

600    ■■■■mi  ■■■■       ..iooo  too  mudr. 

tiooo  ■  ■  ■    '■  '  iooo  too  little. 
1000  6co 


iooo    1 200000  produd.      600000  product 

toco     600000' 


2 jooo)  j 8ooo|oc4(oooo  borfe,  and  fa  he  had  2  7000/ 

n foot,  which  two  numbers  will 

O  anftoer  the  conditions  of  the 

g^ucflion. 


4uppoTe  &  crown  that  ihall  weigh  60  IK  is  t6.be 
made  of  gtfrdy  btfafs  iron,  and  tin  mixed  together  in 
fuch  proportion;  that  the  joint  weight  of  the  gold,  and 
bn&  may  he  40  lb.  the  joint  weight  of  the  gold  acd 
tin  4  c  lb.  and  the  joint  weight  of  the  gold  and  ir6n 
36  lb.  how  much  of  every  one  of  ihde  4  metals  mull 
be  taken  t       •*' 

]Firft  foppofe  26  lb.  of  gold  to  Be  in  the  crown,  then 
fhere  mult  be  in  it  20  lb.  of  bra(s  (for  20  and  ao  makes 
40)  and  there  muft  be  m  it  251b.  of  tin  (for  25 
and  20  mskes  45)  and  there  mutt  be  in  it  16  lb.  of 
iron  (for  16  and  20  makes  36)  aH  which  quantities 
added  together  makes  8r,  which  ffrould  be  60  lb.  but 
it  exceeds  60  by  21,  therefore  the  firft  error  is  21. 

Again,  fuppofe  24 1.  of  gold  to  be  in  the  crown, 
with  which  proceed  as  With  the  firft  fuppofed  number, 
and  you'll  find  the  fumof  the  quantities  will  be  f 3, 
which  exceeds  6oJb.  by  13,  therefore  the  fecond  error' 
h  $,  and  the  work  will  ftand  as  followeth :    x 


M 


(    35*    ) 

fop.  er. 

tq^.w.    -■■    ■.■        2<  *oo  mudj* 

34.  ■  |.  .i     f  ■■ ,  M     13  too  much. 
ir  20 

24  *6o 

_  48 
ptl     594  product 

4  )244(  304  or  f  real  quantify  of  gold, 
■■■  ■■     97  of  brajf. 
^      I4f  of  tin, 
fj- of  iron. 
60  lb.  weight  of  the  crown. 

A,  B,  and  C,  owe  me  each  a  fum  of  money;  J 

have  both  forgotten  what  tfee  total  Jbm  of  their  debtf 
js,  and  what  each  man  owed  me,  but  I  rememttfr 
that  A,  and  B's  debt  was  47I.  and  A,  apdC'ft  71 1. 
and  B,  and  C\  88).;  Voat  did  each  nan  owe,  and 
what  was  the  total  debt  I 

Firft,  fuppofc  A's  debt  to  he  20J,  then  B's  muft  be 
27 1.  for  20  and  27  make  47;    and  CVdebt  rouft  bo 
5 1 1.  becaufe  20  and  5 1  make  91 1*  now  B,    and  C's 
jdcbtf,  viz.  27;  and  51  amount  onjytp  38  J.,  which  if 
lefs  than  88  I  ty  10 1.  therefore  error  firft  is  10. 
Again,  fuppofe  A'*  debt  to  be  £4 1.  .with  which 
,  rrocjced  as  wit hr the  firft  fuppofed  number,  and  ydu'lL 
£nd  B,  and  C's  debts  tqget^er  will  be  but  70 L  Which 
wants  x8 1.  of  88  J.  therefore  error  fecond  is  18,  an0 
jthe  work  wiU  ftand  as  followed) ; 
Juf*  tr. 

20  ..,  10  too  little 

24 1 .  "■  18  too  little. 


la* 


$jO  product. 

30 

18  360  product. 
10  240 
8)120(15  LAVreal  debt. 

*' 

4? 

47 

^  33  B's  real  debt.  1.  56  C's  real  debt*  *" 

15  A'*. 

h  103  total  debt. 

One  being  sliced,  what  hour  of  the  day  it  was  ? 
smfwered,  The  day  at  this  time  is  18  hours  long;  if 
therefore  £  of  the  hours  pad  be  added  to  ±  of  the  re- 
maining hours  to  fun  letting,  the  fum  will  be  (he  hour 
4e£red,  reckoning  from  i'uo  riling;  what  o'clock 
was  it? 

Firft,  fuppofe  it  to  be  TO  hours  from  fun  riling,  then 
there  will  remain  8  hours  to  fun  letting,  now  |  10  is 
S9  and  i  of  8  is  3,  but  %  and  5  make  only  7  hours, 
which  wants  3  hours  of  ro,  therefore  the  firft  error  is  3. 

Again,  filppole  it  to  be  2  hours  after  fun  riling,  and 
you'll  find  the  refuit  to  be  5,  which  exceeds  a  by 
3,  therefore  error  fecond  is  3  alfo,  and  the  work  will 
ftand  as  folldweth : 

/up.  er. 

I  o  ,  „'  3  too  little. 

g"     "i    1  if  ■      1    3  too mucin 

i  10 

36  product.  30  product. 

3  30 


6)36(6  hours  from  fun  riling,  anfwec  - 

A  perfon  in  the  afternoon  being  aflced  what  o'clock 
it  was,  anfwered,  That  f  of  the  time  from  noon  was 
equal  to  |  of  the  time  remaining  to  midnight ;  now 
the  time  from  noon  to  midnight  being  li  botes; 
what  was  the  prefent  hour  of  the  day. 
'    Firft,  fuppofe  it  was  J  o'clock  (of  420  minota) 


f      1 4T2      ^ 
a.fternooo9  then  the  time  remaining  to  midnight  was  $ 
Hours  or  300 minutes ;  now  \  of  43c  is  31$  minutes, 
and  I  of  300  is  180  minutes  which  mould  be  equal  to 
31J,  but  it  is  lefs  i  35,  therefore  error  firft  is  13$. 

Again,  fuppofe  it  was  8  hours  20  minutes  afternoon 
.  (or  500  minutes)  then  the  time  remaining  to  midnight 
-will  be  3  hours  40  minutes  (or  220  minutes)  now  f 
of  £00  Is  37 J  minutes,  and  |  of  220  is  132  minutes 
-which  mould  be  equal  to  375,  but  it  is  Ids  by  24?, 
therefore  error  2d.  j»?43,  and  the  jwqrk  will  ftand 
asibiloweth: 

.      <fif-  -     *    •            "•   '    .  f 

420  j        ■,«              ni  too  little. 

500  ■  .      ,.      ,       343  too  little. 

135  420 

67500  product  486 

972 


243     102060  product. 
135       67500 

, f-T^-60) 

108  )  34560(320(5  o'clock  after- 
— —  ■  *     (noon. 

9  o 

A  man  bought  3  Giver  cups,  A,  B,  and  C,  having 
but  one  cover  of  18  ounces  to  them  all ;  the  cup  B, 
is  half  the  weight  of  A,  and  C;  now  if  the  cover  be 
put  Upon.  A,  it  will  then  weigh  as  much  as  all  the 
3  cups  ;  if  the  cover  be  put  upon  B,  it  will  be  the 
weight  of  C;  and  twice  the  weight  of  itself;  and  if 
the  cover  be  put  upon  C,  it  will  be  twice  the  weight 
of  A,  and  B ;  1  demand  the  weight  of  each  cup  ? 

Firft,  fuppofe  the  weight  of  A,  to  be  I J  ounces 

which  with  the  cover  makes  33  ounces  the  weight  of 

a)l  the  3  cups ;    and  15  taken  from  33,   leaves  18 

.  ounces  for  the  weight  of  B',  and  C  :  now,  becauie  B, 

is  half  the  weight  of  A,    and  C,    it  moll  certainly 

weigl* 


~1 


weigji  f  of  33,  ^icb  is  ir;  and  con&jricntly  €. 
moft  weigh  7  ounces:  fuppofing  then  that  A,  wetgln 
*5>  B,  il,  and  C,  T  ounces,  if  you  put  the  cover 
upon  A,  it  will  weigh  all  the  three  cups?  if  you  pat 
it  upon  B,  it  wfll.be  the  weight  of  C,  add  twice  the 
weight  of  itfelf;,:bi*if  it  be  put  upon  C,  it  will  only 
weigh  2*  ounces  which  fhoutd  have  been  52  ounces 
(viz.  twice  die  weight  of  A,  and  B)  btit  it  wants  27 
of  being  fo,  therefore  error  £rtt  is  27. 

Again,  iuppofe  the  weight  of  A.to  be  3  puttees  whfd, 
with  the  cover  makes  21  ounces  for  the  weight  of  all 
the  three  cups  without  the  cover  «  and  3  taken  from 
21,  leaves  18  ouncesfc*  thewewbto*  B,  and  C  :  now, 
becaufeB,  is  half  the  weight  e?  A,  tadC,  it  muft 
needs  weigh  I  of  21, ,  which  h  7;  and  copfeqdent/y 
C,  tnuft  weigh  11  :  foppofag  then  A,  to  be  i  B,  7, 

a"n  Cf.  V  ?,UIVCC8'  tf' 7°°  Put  Recover"  upon  A,  it 
will  weigh  all  the  three  cups  j  if  ypu  put  it  upon  B, 
it  will  be  thewergbtof  C,  and  twice\he  wdgbt  of 
ufeif;  but  iT* h*_put  uponC,  it  will  only  weiRh  20 
ounces  which  fliould  have  been  20  ounces  (viz  twice 
the  weight  of  A,  and  B,  but  it  exceeds  it  by  o,  there. 
^crrorJeocwdis  9,  and  the  work  will  ftand  as 
toiteweth.  ^ 

J"P-  cr. 


xs      "     - -27  too  little. 

I  ■■■,.  .        9  too  much. 

*7  -*j 


*J    81  product  135  product 

9   *35 

36)216(6  oancn,  real  wrigbt  of  4. 


far  tberejofthe  mrh  on  tie  nextfage.) 


ai: 


/up. 

•h 


(  -iSS:.  Y 


er. 

27  too  little. 


27  " 

27    i89producT.  99  produft* 

9     99 

36)288(8  ounces,  real  weight  of  Bv 

6 
A,  6 
B,8 

M 

28  twice  tie  weight  of  A,  and  B. 
&ub.   18  the  caver* 

remains  10  ounces,  real  weight  of  C. 

There  is  another  Rule  for  working  questions  of  this 
nature,  which  you  may  ufe,  if  you  think  it  preferable 
to  the  other ;  and  it  is  this  % 

At  the  dWerence  of  the  errors,  if  alike, 
Or  fheir  fum*  if  unlike/ 
To  the  difference  of  the  fuppofrtioosj 
So  either  error  to  a  fourth  number/ 
Which  accordingly  added  to,  or  fubtra&ed- 
From  the  fuppohtion  againft  it,  will 
Anfwer  tbequeftion.  . 

The  foregoing  exaxnpfes  are  fufEefcnfr  for  thk  ruk/ 
hut  I  (hall  add  a  lew  more  with  their  anfwers,  and 
leave  the  work  of  them,  for  the  exctrcifc  and  im- 
provement of  the  curious  learner;  and  proceed  to 
AHigation7  which  is  another  rule  that  comes  fetdom 
in  uie* 

A  man 


i       t         (    3jr«    ) 

A  man  bought  2  cup*,  A,  and  B,  having  but  one 
tovcr  tp  both,  whkh  weighed  5  ounces ;  which  co- 
ver being  put  upon  A,  makes  it's  weight  double  &at 
of  B ;  and  if  put  upon  B,  it  makes  it  weigh  triple 
to  that  of  A;   1  demand  the  weight  of  each  cup  * ~ 

Anfwer,  A,  3  ounces*  and  B,  4  ounces; 

A,  B,  and  C,  built  a  houie,  whkh  coft  them  76 1. 
whereof  A,  paid  a  certain  fom  ;   ft,  paid  aslnuch  as 
.   A9  and  10 1.  more ;    and  C,  paid  as  much  as  A,  and 
B ;  what  did  each  pay  ? 

Anfh     A,  14I.  B,  24I.  andC*  38I. 

A  gentleman  dying,  left  his  eftate  to  his  3  Ions 
A,  B,  and  C,  as  followeth,  viz.  to  A,  he  left  the  f 
of  ft  wanting  44  1.;  to  B,  he  left  f  of  it  and  14 1. 
mote,  and  to  C,  he*  left  the  remainder,  which  was 
82  1.  left  than  the  (hare  of  B  ;  I  demand  the  value 
of  his  eftate,  and  each  Tons  portion  thereof  ? 

Anfr.     Ym  eftate  was  588L    A's  portion  250 1* 
B's2tol.  andCs  128L 

One  being  alked,  what  was  the  prefent  hour  of  Act 
day  \  anfwered,  That  the  time  then  pad  from  noon, 
was  equal  to  ,*,  of  4  of  the  time  remaining  to  mid* 
night  1  now  (fuppofing  the  time  from  noon  to  mid* 
night  to  be  12  hours)  I. demand  what  o'clock  it  was  ? 
Anfr.    2  o'clock  afternoon. 

A  gentleman  alked  his  friend,  that  had  4  pnrles  A* 
B#  C>  and  D, .  in  his  hand,  What  money  was  in  each 
jjurfe?  jo  whom  he  anfwered,  That  in  B,  therawere 
8  crowns  more  than  in  A,,  and'mC,  8  crowns  more 
than  in  B,  and  in  D,  8  crowns  more  than  in  £,  and 
twice  as  many  as  in  A ;  what  number  of  crowns  had 
be  in  each  purfe  ?  * 

Anfr.  in  A,  24,  B,  32,  C;  40,  D,  48. 

A;  and 


Ai  andB,  had  each  a  certain  number  of  crown*.  \ 
c^vioth  A,  to  B,  give  me  3  of  your  crowna,  and  1  mall 
liave  as  many  as  you ;  nay  quoth  B,  to  A,  g^e  me  3 
of  your  crowns,, and  I  mail  have  then  five  times  as 
many  as  you;  how  many  had  each  \ 

3  -    Anfr.  A,  6  andB,  1*. 

A  man  being  aflced  what  was  the  age  of  his  4  (ons, 
atifwered,  that  his  elded  was  4  years  elder  than  tbc 
Second,  the  fecond  4  years  elder  than  the  third,  and 
the  third  was  4  years  elder  than  the  fourth  oryoung- 
eft,  and  that  the  youhgeft  was  half  the  age  of  the 
cldefi;  I  demand  each  ion's  age?  Anfr.  the  elded 
£4,  the  fecond  20,  the  third  16,  and  the  youngeft  12 
years. 

A,  B,  and  C,  difcourfe  thus  about  their  ages;  quoth 
B,  to  A,  your  age  added  to  aline  makes  5  4  years;  quoth 
C,'  to  B,  your  age  added  to  mine  makes  78  years*  and 
quoth  A,  to  C,  your  age  added  to  mine  makes  72 
years;  what  was  each  perfon's  age? 

Anfr.  A,  24,  B,  30,  and  C,  4$  years. 

Divide  100  into  two  fuch  parts  (viz.  A,  and  B,) 
that.  \  of  A>  added  to*i.  of  B>  may  he  equal  to  30 ; 
what  are  the  parts  f  *.  Anfr.  A,  75,  and  B,  25. 

There  be  two  numbers  A,  and  B,  whole  difference 
is  4,  and  the  difference  of  their  fquarps'64  ;  what  aTe 
thefe  numbers  ?  Anfr.   A,  6,  and  B,  10. 

A  man  feeing  a  purfe  in  his  friend's  hand,  did,  it 
Jeems  to  me  you  have  100  crowns  in  your  purfe ;  nay- 
quoth  he,  I  have  not  100  crowns Jn  it,  but  if  they 
were  jggreafed  with  4,  i,  and  j  of  themfelves  and 
laftly  Wk  crown  more,  then  would  there  be  juft  100 
in  it ;  how  many  crowns  had  he  in  his  purfe  ? 

Anfr.  47  7?  crowns. 

A  gentleman  had  two  horfes  of  good  value,   and  a 

fadlc  worth  50 1.  which  if  fet  on  the  back  of  the  firft 

Zfc  norftf; 


tiorle,  makes  hit  value  double  the  fecond ; .  and  if^  let 
on  the  back  of  the  fecond,  it  makes  His  value  treble 
the  nrft ;  what  was  the  price  of  each  horfe  ? 

Anfr.  the  firft  50  I.  and  the  fecond  40. 

A>  Healing  apples,  was  taken  by  B,  and  to  ap- 
peale  him  gives  him  half  he  had,  and  B,  gives  him  back 
IO  ;  and  going  farther  meets  with  C,'  and  was  forced 
to  give  him  half  he  had  left,  and  he  returns  him  4; 
and  going  farther  meets  D,  and  gives  him  half  he  had 
remaining,  and  he  returns  him  1  ;  and  getting  fafe  a- 
way,  finds  he  had  13  left ;  how  many  had  he  at  firft  ? 

Anfr.  60. 

A,  B,  and  C,  bought  a  (hip  for  200  1.  A,  fays  to 
B,  give  me  f  your  money,  and  I  will  pay  the  (hip  j 
B,  fays  to  C,  give  me  \  of  your  money,  and'I  will  pa  j 
the  (hip;  and  C,  fays  to  A,  give  me  i-  of  your  money, 
and  I  will  pay  the  (hip;  what  fum  of  money  had 
each  ?      Anfr.   A,  had  128 .1.  B,  144I.  and  C,  168  1. 

A  veflel  of  63  gallons  was  fili'd  up  with  French 
wine  of  two  forts ;  the  one  at. 2 s.  the  gallon,  and 
the  other  at  is.  6d.  .the  gallon;  the  wine  in  the 
hogftiead  thus  filled  up  coft  1.  7  .•  4  ;  how  much  was 
there  of  each  fort  ?  Anfr.  27  gal  lobs  at  as.  per  gal* 
Ion,  and  36  gallons  at  2  s.  6  d.  per  gallon. 

A,  and  B,  had  been  partners,  and  had  m  accompt 
between  the,m  ;oo  crowns,  whereof  120  belong' d  to 
the  one,  and  l8p  to  the  other;  but  in  the  parting  of 
them  they  fell  at  variance,  fo  that  each  catch'd  as 
many  as  he  could  :  yet  afterward  being  reconciled, 
they  did  agree  that  he  who  had  catched  the  moft  part 
of  them  (hould  lay  down  |*  of  them  again;  and  he 
that  had  got  leaft  (hould  lay  down  |  of  them  again, 
and  then  parting  what  was  laid  down  into  «t  equal 
jparts>  each  took  one  of  thefe  parts,  and  fo  TOfd  they 
their  juft  portions;  what  had  each  gotten  by  the 
fcrambling  ?  Anfr.  the  one  had  catch'd  if 2  T8T  and 
the  other  147 -j4  crowns. 

I  (hall  oblige  the  learner  with  performing  the  work 
of  this  example. 

I  fiippofe 


(     359    ) 

-.-  I^foppofe  then,  that  the  one  catcbed  IQ8  and  the  o- 
iKct  192  crowns  (for  10^ and  192  make  goo)  how  he 
tbat  bad  the  192  laid  down  144  which  was  4  of  their), 
and  then  he  had  but  48  remaining:  alio,  be  that  had 
tlie  108  laid  down  36  which  was  \  of  them,  and  then 
J*e  had  but  72  remaining:  I  add  144  and  36  (being 
•what  they  laid  down)  together,  and  they  make  180 
•which  divided  tnto  two  equal  parts;  each  will  have 
90  which  added  to  72  that  remain 'd  to  one  of  them 
after  laying  opwn  \  of  what  be  catcbed,  makes  162, 
and  the  fakl  90  added  to  48  that  remain'd  to  the  other, 
alter  laying  down  i. of.  what  he  catched,  makes  138  .* 
**ow  F62  and  138.  mould  have  been  180  and  j.20  if  I 
"had  guefled  right,  but  138  exceeds  jao  by  18  (for  it's 
to  the  lame  purpofe^  when  you  compare  the  leffer  re- 
fill t  with  the  leaft  fuppoled  number,  as  when  you  com? 
pare  the  greater  with  the  greateft,«only,  you  muffc 
miad  to  make  the  fame  companion  in  bojtli  fuppofitU 
ons)  therefore  error  firft  is  18. 

Again,  fuppofe  the  one  catclied  96,  -and  the  other 
204  (which  make  300)  proceed  with  thefe  as  before; 
and  comparing  the  lefler  refill t  with  the  lefler  fuppoled 
jnumber  as  you  did  [in  the  firft  fuppofition,  you'll  find 
error  fecond  will  be  23^  and  t^e  work- will  (tafcd  as 
followeth. 
/up. 

108  ■  — 

961  — 

J  728  product. 


23t    2S& 

18    1728- 

Si     8ro 
2  2 

■    JI  )l62°tM7TT. ^owns  catched  by 
'  3  the  one,  which  taken  from  300 
leaves  *$2r8T  catch'd  by  the  other. 

One 


(    3«°    ) 

One  man  (aid  to  another,  I  think  y6u  had  this  year 
40O0  lambs;  fo  I  had  faid  the  other,  but  what  with 
paying  the  tithe  of  them,  and  then  three  feveral  lofts, 
they  are  much  abated,  lor  at  one  time  I  loft  £  as  many 
as  I  now  have,  and  at  another  time  £  (6  many,  and 
the  third  time  $  ib  many ;  how  many  had  he  yet  re- 
maining? Anfr.  864. 

A  Ton  a(ked  his  father,  how  old  he  was ;  hb  father 
anfwered  him  thus,  if  you  take  away  5  from  my  years, 
and  divide  the  remainder  by  8,  the  Quotient  will  be 
the  3d.  of  your  age:  but  if  you  add  2  to  your  age, 
and  multiply  the  whole1  by  3,  and  then  iubtrad  J 
from  the  product  the  remainder  will  be  the  years  of 
my  age ;  I  demand  both  thchvages  ? 

Anfr.  the  father  55,  and  the  fan.  18  yean. 

A  labourer  after  he  had  been  40  weeks  at  work, 
lays  up  28  crowns  wanting  the  pay  of  3  weeks;  and 
finds  that  he  had  expended  36  crowns  and  the  pay  ofu 
weeks  more;  what  pay  did  ;he  receive  a  week  ? 

Anfr.  2  crowns. 

A  perfon  being  a(ked,  how  old  he  was,  anfwered, 
if  I  quadruple  |  of  my  years  and  add  i.  of  them  and 
50  more  to  the  product,  the  fum  will  be  (b  much  above 
100,  &&  the  number  of^roy  years  is  now  below  IOO'; 
how  old  was  he  ?  Anfr.  36  years- 

A  man,  his  wife,  and  his  ion's  ages  make  up  96 
years,  fo  that  the  father  and  fbn's  years  togethei  make 
the  wire's  age  and  15  years  more;  but  the  wife's  and 
the  fon's  years  make  the  hu(band*s  age  and  2  years 
more;  what  was  the  age'of  each"? 

An(r.  the  father  47,  the  wife  40^  and  the  (on  8{« 

A  gentleman  gains  £  of  his  flock,  and  of  that  fum 
(viz.  his  ftock  and  gain)  fpends  8  crowns ; .  after  that/ 
he  gains  1  of  the  remainder;  and  out  of  this  furo  he 
fpends  r$  crowns;  again  he  gains  f  of  that  remainder, 
and  out  of  this  laft  fum  he  fpends  $  crowns ;  at  the  end 
\9f  ft'.U^fc^jfi^shc  has^5crowns  more  than  he  had 
V-  $e  £?£iQ"in£>:  *  iderin,an^  **ow  many  he  had  at  the 
beginning,  andhb  w  ui  a  by  now  | 
/    /    Aofi*.  6d'crowt3  at  the'keginmng  and  85  now. 

A  gold* 


(    3«i    ) 

A  goldTroiA  being  employed  to  make  a  crawa  of 
pure  gold  of  8  lb.  weight,  fraudulently  kept  back  part 
of  the  gold,  and  put  in  diver  for  it  i  now  fiippole  a 
snaft  of  pure  gold  of  equal  weight  with  the  crown  to 
be  put  into  a  veflel  brimfull  of  water,  and  that  it  ex- 
pells  3  lb.  of  water;  fuppofe  alfo,  that  amafs  of  filver 
of  the  fame  weight  being  put  into  the  veflel  brimfull 
fhall  expell  5  lb.  of  water;  and  that  the  crown  being 
put  into  the  veflel  brimiull  (hail  expell  4  lb.  of  water  $ 
1  demand  how  much  gold  and  how  much  filver  the 
crown  was  composed  oft 

Confider  that  gold  is  heavier  than  filver,  and  there- 
fore a  mais  of  it  of  the  like  weight  with'  a  malt  of 
filver  will  take  Ids  room.  v  > 

Firft,  fuppofe  there  were  5  lb.  of  gold  in  the  crown, 
then  there  were  3  lb.  of  filver  in  k ;  find  therefore 
how  much  wafer  each  will  expell. 

If  8  :  3  ::   5 

5 

8)15(1^  lb.  of  water  expell'd  by  5  lb.  of  gold. 


If  8  :  5  -•  3 

3 

18)  15(1*  lb.  of  water  expcll'd  by  3  lb.  of  filver. 

1 

Now  i-J  and  i-{  added  together  make  34  lb.of  water 
the  crown  would  have  expeiPd  if  it  bad  been  compos'd 
of  5  lb.  of  gold  and  3  lb.  of  filver;  but  it  bad  not 
been  fo  compos'd,  for  it  expell'd  41b.  of  water  which 
is  more  by  i,  therefore  J  is  enfar  firft. 

Aagain  fuppofe  there  were  3  lb..  of«gold  and  $  lb.  of 
filler  in  the  crown,  find  therefore  how  much  waU,r 
each  will  expell. 

If  8 


(  ,3«i    ) 

If  8:  »i:  3 

3 

8)9(1*  lb.  of  water  expell'd  by  $ib.  of  gold;- 

1 
If  6  :  $  .-.'  5      * 

8)s$(34  lb.  ofwater  expell'd  by  $  lb.  of  fihrer. 
1 

Now  i|  and  gl«  added  together  mate  41  lb.  of 
water  the  crown  would  have  cxpell'd  had  it  been 
compos'd  of  3  lb.  of  grid  and  c  lb.  of  Giver;  but  it 
had  not  been  fo  compbs'd,  for  it  expell'd  only  4  lb. 
of  water  which  is^l  lb.  lefs  than  41  lb.  therefore  error 
fecond  is  l  alfo,  aud  the  work  will  ft  and  as  followeth. 
fup.  er.  .  , 


Gold  5- 
do.  3- 


"7 
5 


I       I  product.  I J  product. 


T» 


i  )  2  (4  lb.  real  quantity  of  golf}  in  the  crown,  and 
■  confequently  there  were  4  lb.  *f  filver  in 

0         in  the  fame. 

A  labourer  had  576  pence  for  threfhing  out  60  bolls 
of,corn,  viz.  wheat  and  barley ;  for  the  wheat  he  had 
12  pence  per  boll,  and  for  the  barley  he  had  6  pence 
per  boll ;  I  demand  how  many  oT  t{ie  60  bolls  were 
wheat,  and  -how  many  barley  ? 

Anfr.  36  bolls  wheat,  and  24  bolls  barley. 

A,  B,  andC,  thus  Hlfcourfe  about  their  ages ;  quoth 
A,  I  am  18  years  old;  quoth  B,  I  am  as  old  as  A, 
and  half  C ;  and  quoth  C,  I  am  as  old  as  you  both; 
how  old  was  each.'  Anil'.  A,  iS,  B,  54,  C,  72. 

CHAP. 


(   $*i  )  .    | 

CHAP.    IX.  f 

Of  Alligation. 

ALLIGATION  is  the  mixing  feveral  forts  of  in- 
gredients together ;  as  different  forts  of  corn, 
wines,  wool,  fpices,  or  metals;  or  to  compound 
medicines,  &c.  according  to  any  required  price,;  or 
proportion.  And  it  is  divided  rata  two  branches  ; 
called  Medial and  Alternate. 


SECTION    L      . 

6f  Alligation  Medial. 

*  ALLIGATION    MEDIAL  is  when  having   the 
quantities  and  prices  of  the  feverat  fimples,  we  find 
the  mean  rate  of  any  part  of  the  compofitioa; 
To  find  which  the  proportion  is 
As  the  fiim  of  all  the  fimples  to  be  mixed, 
Is  to  their  total  value : 
So  is  any  part  of  the  mixture, 
To  the  price  thereof. 

Examples.   .  . 
A  grocer  tvould  mix  18  lb.  of  rfcifisns  at.4'd.  per 
lb*  with  281b,.  at  6d.  per  lb.  and  with  12  lb.  at  8d. 
per  lb.;  at  what  rate  may  he  fell  1  lb*  of  the  mixtoce? 
lb.     d.  d. 

18  at  5  per  lb*  comes  to  90 
23  at  6  per  lb.  ■  ■  168 

I  a  at  8  per  lb.  «■    «■'■•■  96 

Sum  of  all  the  fimples  58  total  value  354  <fc 

*Then  if  s$  -  354  -:  * 


S$W& 


)7%  pence  rate  of  x  lb. 

A  man 


(    3«4    ) 

A  man  would  mix  io  bells  of  oats  at  1.  6  :  io  per 
lolly  with  5  bolU  at  8 1.  per  boll,  and  with  7  bolls 
of  beans  at  1.  4  :  10  per  boll,  and  with  12  bolls  of 
J*afe  at  1.  5  :  8;  what  may  he  (eil  1  lippie  of  the 
mixture  at  J 

b.      /;      /.  ;    /.      s; 

10  at  6 — ioperhoilwillcoftoV— -  o 

5  at  8 —  0  per  boll    m        46  —  o 

7  at  4—10  per  boll— —31— .  10 

12  at  5 —  8  per  bolU- ^-64 — 16 

^umofthcfimples34  total  value  1.  201—  6 

Then  if  34  *  201— 6  ::  1 
04        20, 

136 

204         / 

21 76  )4026(i  .•  10  s-V/y  or  ?y7  Scots  money, 
2176  theanfwer. 

I  ■ 

1850 


$176)22200(16  . 
440 

Thefc  two  example*  may  foSce.  The  proof  of  all 
operations  in  thefe  fart  of  mixtures,  is  done  by  com- 
paring  the  value  pf  all  the  mixture,  being  ibid  at  the 
mean  rate;  with  the  .total  value  of  all  the  particular 
quantities,  foppoflrig  they  had  been  fold  at  their  re- 
spective rates  unmixed ;  if  those  fums  are  ee^ual  the 
work  is  true. 

SECTION   n. 


t    3«5    > 

■    SECTION    li. 

ALLIGATION  ALTERNATE  teacheth  what! 
quantities  of  fcveraj  ingredients  (the  particular  rates  of 
every  one  of  them  being  g\v&0  may  be  mixed,  that 
the-compofition  may  bear  a  price"  propounded.  And 
ft  admits  of  three  cafei. 

C  ASE    I. 

When  die  price  of  e'acb  ingredient  is  exprefled,  but 
mo  quantitie  given;  and  it  is  required  to  find  how 
inuch  of  each  ingredient  is  requjfite  to  compofe  the 
mixture,  to  fell  any  part  of  the  cbmpofuipri  at  a  mean, 
price  propounded.  .  - 

In  this  cafe,  you  have  only;  to  link  the  feveral  ex- 
tremes rightly  together.'  and  to  find  the  true  difference 
*  betwixt  them  and  the  mean  >  for  thpfc  differences  are 
the  quantities  fought;    . 

Example. 

A  vintner  would  mix  four  forts  of  wine,  viz.  of  r  2  d . 
of  18  d.  of  24  d.  and  of  26  d.  per  pint ;  what  quantity 
of  each  mull  he  take,  to  fell  the  mixture  at  20  d. 
per  pint  I 

I.  Set  down  the  ieveratl  given  prices  (which  rauft 
always  be  of  one  name). in  a  column,  one  under  ano- 
ther ;  then  towards  the  left  hand  of  tbefe  draw  aline  of 
connection,  and  on  the  other  fide  of  the  laid  line  place 
the  mean  rate;  and  the  given  numbers  efthe  given 
example  will  ftand  thus. 


Mean  rate  20« 


D.  Link  them  two  and  two  together,  always  ob- 
serving to  joinm  greater  and  a  lefs  than  the  mean* 
A  a  a  then 


Aen  fct  down  the  dfflfcrence-altefnatly;  fchat  is,  a* 
gainfteaci  extreme  place  the  difference  betwixt  the 
mean  and  it'*  yok«fellfcw,  thus. 


So  the  'difference  betwixt  the  extreme  I  2  and  M 
the  mean  being  8,  is  placed  againft  24  it's  yokefel  low; 
and  the  difference  between  18  and  20  being  2,   » 

t laced  againft  it's  yokefellow  26;  alfo,  the  difference 
etwbet  24  and  20  being  4,  is  iplaced  agaiuil  *2 ; 
and  the  difference  betwixt  26  and  20  being  6,  is  Jet 
againft  1$;  therefore  if  he  mixes  4  pints  at  12  J.  with 
6  at  i$d.  and  with  8  at  24-d*  and  1  at  26  cL  per  pint, 
he  may  (ell  the  mixture  at  20  d.  per  pint; 

The  proof  of  which  is  cafy.  For  the  fum  of  the 
differences  valued  at  the  mean  rate,  will  be  found  e« 
qual  to  the  amount  of  the  particular  diiferencw -at 
their  given  prices. 

For  20  pints  (the  Aim  of  the  differences)  at  20  d. 
per  pint  is  400  pence;  and  4,  6,  8,  2  pints  (the par- 
ticular differences)  at  X2,  i2,  24,  261pence  per  pint, 
yvil)  come  to  the  fame  fum. 
"'Note,  As  many  different  ways  as  the*  extreme*  can 
be  combin'd,    fo  many  different  anfwer*  fifty  bf 
given  to  thequcllion,  yet  all  true. 
So  the  fame  example  being  combin'd,  .thus : 

6' 


gives  thofe  different,   but  true  anfwers, 
proved  by  the  fame  rule. 


fn 


.      ..   .    (     W     ) 

?a  the  laft  of  theft  on  the  right  hand,  the  number* 

lading  doubly  cqmbin'd  (that  is)  each  with  two  others, 

'it-take  each  to  have  two  differences  let  againft  it ;   for 

i  sr  the  firft  extreme  being  link'd  both  with  24  and  26, 

^nult  have  both  their  differences  (viz.  4  and  6)  placed 

sfcgaraftit;  and  fo  the  reft,-  which  double -difference 

teuft  be  added  and  placed  as  you  here  fee:  and  fo  it 

^Os/ill  take  10  pjnts  of  each  fort  to  make  a  mixtura 

^rorth  2C*d.  per  pint. 

But  when  in  a  queftion  there  is  but  one  extreme 
left,    or  but  one  greater  than  the  mean ;    fuch  ^ 
queftion  will  admit  of  but.  one  anfwer,  that  (Ingle  ex* 
**etne  being  to  be  linked  witji  ajl  the  reft  ;    as  in  «hf$         r . 
following  exafnnle.  kj^ 

I  would  mix  tea  at  55.  at  6  s.  and  aj:  10s.  per  Jbt .  '%  y 
fbr  as  to  Fell  a  lb.  of  the  mixture  at  8  s .; '  what  <]uantK 
ty  of  each  muft  I  take  ? 

8  , 

.3 


•r  anfwer,. 
The  numbers  being'  placed*  and  Jink'd,  and  differ? 


ic  numoers  oeing  pacea  ana  Jinicd,  and  differf 

I  according  tQ  the  foregoing  rule*,  it  appears  (to 

fell  my  tea  at  8s,  per  lb.)  I  muft  mix  2  lb,,  at  §s.  with 


euced 

fell  my r_ 

>  lb.  at  6  s.  and  5  lb.  at  1  o  s.  \ 

Plow  much  water  may  be  mixed  wi&  wises  at  3  s. 
-and  at  7  s.  per  piur,  that  the  mixture  may  be  fold  at 
6  s,  the  pint. 

f  1  pint  pf  water, 
ji  pint  of  wine  at  3  s. 
,319  pints  of  wine  at  7  s.     * 

How  many  lb.  of  tea  at  $s.  and  8  s.  per  lb.  mixed 
wkh  tobacco  to  make  it  purgative,  will  make  it  good 
for  ladies,  and  to  fell  at  6  s.  per  lb.  I 

2  lb.  of  tobacco. 
2  lb.  of  tea  at  j  s-  per  lb: 
7  lb.  of  tea  at  8  s.  per  lb. 
J  would 


S^-J-Jo    .1 
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I  would  mix  oats  at  7  s.  6vd.  per  toll,  with  oat*  at 
f>  s.  9  d.  p«r  boll,  and  with  beans  at  4  s.  3  d.  per  boll, 
and  peafe  at  58.  per  boll ;  what  quantity  of  each  fort 
mud  I  take,  that  the  mixture  may  be  ibid  at  6  s.  per 
toll- 
In  all  queftions  of  this  kind,  wherein  it  is  required 
to  mix  4  tfiings,  two  of  them  having  their  prices 
greater,  and  two  lefler  than  the  mean  rate;  you  may 
alligate  or  compare  a  greater  and  letter  price  with 
the  mean  price,  and  fet  down  their  diffidence*  altern- 
ately as  before. 
"   '        ■  d. 

r  00  ■      >  2 1  bolls  of  oats  at  7s.  6d.perb* 

*#  *    -*  J  5T »  f  8  bolls  of  beans. 

*fca*  rate  7a  <  £Q 9  hMt  or^fe. 

Q8l-P— 1   i2bollsofoatSat6s.9d.perb* 

Hence,  if  21  bolls  of  oats  at  7«-  6d.  per  boll,  be  mix- 
ed with  12  bolls  of  6ats  at  6  s.  9  d.  per  boll,  and  with 
1 3  bolls  of  be^ans  at  4s.  3d.  per  boll,  and  9  bolls  of 
peafe  at  5  s.  per  boll*  a  boll  of  that  mixture  may  be 
ipjxj  at  72  pence,,  or  6  (hillings. 

dm 

r  90— *t-»  1 2  bollsof  batsat  7s.6d.per  bolU 
_     t  '  j  60  ■     .  1 1 8  bol  Is  of  peafe. 

Or  Uius,  72<  ^  __  2j  boi  js  0f  o^ts  at  6&>$d.  fer  b. 

^51    »    J   9  bolls  of  beans. 

Either  of  thefe  mixtures  equally  anfwer  the  quefti- 
on,  which  may  be  eafily  try  M  as  fceforeT 

The  reafon  of  thefe  combinations,  and  the  alter- 
nate placing  of  their  differences,  will  appear  from  this 
plain  cohfideration,  viz.  That  thereby  whatever  is 
loft  "upon  the  quantity  fold,  whofe  given  price  exceeds 
the  mean,  is  gain'd  upon  the  quantity,  whofe  giveft. 
price  is  leis  than  the  mean. 

CASE     II. 
When  the  particular  rates  of  all  the  ingredients 
r^ropos'ri  to  be  mixed,  the  quantity  6Yone  ingredient. 


e  &  y 

r^tnd  mean  rate  of  the  whole  mixture  are  given  r  thence 
X.o  find  how  much  of  every  one  of  the  other  ingredient* 
is  requifite  to  compote  the  mixture. 

This  is  ufually  called  Alligation  Partial. 
"When  the  numbers  are  fet  down,  and  their  feveral 
differences  found  (as  before)  you  muft  proceed  by  this 
proportion. 

As  the  difference  againft  the  quantity  given, 
Is  to  the  reft  of  the  differences  one  after  another: 
So  is  the  given  quantity, 
To  the  feveral  quantities  fought. 

How  much  Englifh  brandy  at  I2d.  and  at  8d.  per 
chopin,  may  I  mix  with  40  chopins  of  French  brandy 
at  16  d.  per  chopin,  that  I  may  fell  the  mixture  at 
10  ck  per  chopin  ? 

Cy6»r-        ■■  2       \2 

IO<  12 — — •  •        2         I  2 

£   8 U6  .2J8 

Now  it  is  plain,  that  were  there  but  2  chopins  *f 
the  French  brandy,  there  muft  be  2  chopins  of  Eng- 
lifh brandy  at  I2d.  per  chopin,  and  8  of  the  fame  at 
€  d.  to  make  a  mixture  to  give  10  d«  the  chopin  ;  but 
fince  there  ar«  to  be  40  chopins  of  French  brandy,  fay, 

c.      c.       C~' 
If  2  .•  £  .•:  40 

'       4°  ... 

3)80(40  chopins  of  Englifh  brandy  at  T2d,  per 
—  (chopin* 


c     a      c.    • 
V  %  :  8  ::  40 

40  ,  ^ 

3)320(160  chopins  of  Engttflji brandy  at  2d.  per 
♦      '  *  (chopin. 

?  So 


r 
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So  that  if  you  mix  40  cftopin*  of  French  1>rait<Jr  zt 
*6  d.  with  40  chopins  of  Englifli  brandy  a*  ra  d  ^uJ 
with  160  chopins  of  the  fame  at  frd.  per  ehopifi  •  * 
chopin  of  the  mixture  may  be  fold  at  1 a  d 

IwouWwithailb.of  fbuffatBs,  per  lb.  mi*  fo 
much  (huff  of  48.  per  lb.  and  fomuch  of  5  s.  per  lb. 
that  I  might  afford  to  fejl  the  mixture  at  6  $.  per  lb  : 
*hat  quantity  of  each  rauft  I  take  i 


3)43(14  lb.  of  fcuffat  f  9.  per  lb, 
o 

j*.  a.   &. 

If  3  :  2  ::  31 

3)4^(M  lb,  of  fimffa*  4 1.  per  lb. 
0 
^5o  that  if  you  mix  %\  lb.  of  fnuff  at  8  s.  with  14  lb 
at  5  s.  and  with  14  lb.  at  4  sf  per  lb.  j    a  lb.  of  the 
JtetureniaybefcMat68.ptefb^ 

TWx  cafe  has  the  fame  proof  as  the  firmer. 

CASE    III. 

pe  particular  prices  of  all  the  ingretfont*  tnWed 
to  be  mixed;  and  the  fum  of  all  their  quantities,  with 
the  mean  rate  of  the  compound  being  riven ;    to  find 

SuLftvtf eac!;  !r  ^  ********  %  S 

yiantitjr  pwfoundejj,  r 


(    3H    ) 

This  isiafiuily  called  Alligation  Total,  which  («& 
tcr  the  work  of  thefirft  cafe)  is  performed by  this  pro* 
portion. 

As  the  fum  of  all  the  difference*, 

Is  to  the  given  fum  of  ail  the  quantities  3 

So  is.  every  particular  different 

To  iti  par  tioilar  quantity. 

tact  it  be  required  to  mix  4  forts  of  tea,  viz.  at  5  si 
6  s.  8  s.  and  9  s.  per  lb.  So  as  that  the  whole  quantity 
may  be $7 *b.  tote  fold  at  7s.  per  lb.  Ju>wmuchoF 
•achmuft  betaken? 

ibr 


5 r\ 

sZD 

2 
1 

T 

:*7 

9 

•   /*.  it.' 

If  6  :  87 
I 


6)174(29  lb,  at  5  «•  per  lb.  and 
"  there  will  be  alfo  291b.  at  9s. 
o     per  lb.  becaufe  the  differences 
are  equal. 


6)87(14*  lb.  at  61.  perlb.ahd  there  will  be  141  lb* 
■  «■  at -8  s .  per  lb.  jbecauie  the  differences  ire 
£  equal  alfo. 

The  work  of  this  cafe  is  prov'd  by  adding^tfeequan- 
titles  found  together,  for,  (if  the  work  be  tru^y  per- 
formed) their  total  font  will  be  equal  to  ihe.gwenfooi 
of  all  the  quantities  propos'd  to  be  mixed. 

Thus  have  I  gone  briefly  through  the  rule. of  AUiga- 

tlen,    that  I  might  have  fpace  to  treat  on  things  of 

more  vSc;  1  could  have  inferred  jnany  various  ex- 

'  ample«# 


..   (  .  37*    3       .  . 

amplet,  ii  aHb,  the  manner  of  compounding  medicines, 
he.  but  I  xeFer  fuch  as  defire  to  fee  more  into  that  bufi- 
Uefs,  to  Sir  Jonas  More's  arithmetic,  wherein  they  will 
find  it  largely  handled. 

Tho'  Alligation  Alternate  gives  true  anfwers  to . 
queftions  of  that  kind,  with  fome  little  variety,  ac- 
cording as  the  ingredients  are  more  oriels  in  number; 
yet  it  will  not  give  all  the  anfwers  which  fome  (bch 
queftions  are  capable  of,  nor  perhaps  thofe  which  fuit 
bell  with  the  prefent  occafion :  nor  can  this  imperfec- 
tion be  remedied  by  common  arithmetic ;  but  by  an 
Algebraic  way  of  arguing  it  may ;  for  thereby  all  the 
poflible  anfwers  to  any  queftion  in  this  rule  may  be 
clearly  and  eafily  diicovered ;  as  will  appear  froth 
Mr*  Wards  introduction  to  the  Mathematicks- 

I  (hall  now  proceed  to  the  doctrine  of  Vulgar  Fracti- 
ons, on  which  1  (hall  be  as  brief  as  poflible,  in  regard 
I  deOgn  to  treat  fomewhat  largely  on  Decimal 
Fractions. 


C  H  A  P.    X. 

Of  Vulgar  FraBioHst 

SECTION     L 

Of  Notation. 

A  Fraction,  or  broken  number,  is  a  par" t"  or  parts' 
of  an  unit,  and  is  exprefled  or  Written  by  two 
numbers  placed  one  above  the  other,  with  a  line 
drawn  between  them;  as  J,  -|£,  £fi,  &c. 

The  number  under  the  line  is  called,  t&e  Denom£ 
nator,  becauie  it  gives  name  to  the  fraction,  and1  alfo 
fhews  into  how  many  parts  the  unit  is  broken ;  $ni 
the  number  above  the  line  is  called  the  Numerator, 
ISecaufe  it  tdU  how  many  of  fhefc  parts  are  meant  by 
the  fraction)  and  it  is  ajtfay*  the  remainder  after  Di- 
*     .  "  viiiou. 


yifctt.  ThUsibe  fiaclion  |;  fows  thai  the  unit  $ 
)>rokm  into  4  parts,  and  tl*at  3  of  thole  parts  are  q^. 
p*«lV<!  by  th<  faid  fiaclioo. 

.  I.  Note>  therefore,  that  ff  the  Numerator  au4. 
Pepominator  of  a  fraction  (hall  fee  equal,  a*  &,  $,  the 
v*M*e  of  foch  fraction  Will  be  exadfy  an  unit  or  inter 
ger  j  lor  by  the  above  definition,  the  Denominator 
feews  into  how  many  parts  the  unit  it  broken,  and 
%het  Numerator  exprtues  how  many  tef  thoje  parfc  are 
s>ie*ntby the  fraction.  Then  }n  the  fradionf,  the 
*  ^Denominator  4  declaring  the  unit  to  Be  broke  into  4 
parts,  and  (he  Numerator  expreffing  4,  chat  if,  all 
6>f  thole  parts*  i(  is  plain  (he  £ud  iradton  is  equal  to 
no  unit  or  whole  number ;  became  the  fum  of  all  the 
parts  mud  bo  equal  to  the  whole.  From  which  6b- 
Jfervatjan  it  is  alio  plain,  that  to  often  as  the  Dcnorni* 
aafcor  is  centaia'd  in  the  Numerator*  fo  many  units  of 
whole  numbers  are  contain'd  in  fuch  improper  tracBotu 
And  this  note  may  fer*e  as  a  reafou  for  the  operation* 
$>f  the  I  ft*  adt  and  3d.  forts  of  Reduction  following. 

II.  Note  alfo,  That  as  all  fractions  do  indeed 
jtr£  from  the  remainders  of  Divi&on,  when  the  DIvifc 
Or  can  no  logger  meafure  the  Dividend,  lb  every 
fraction  may  be  looked  upon  as  the  (wo  given  terms 
of  a  Divifion,  the  Numerator  a*  the  Dividend,  and 
ihe  Denominator  as  the  Divhor  5  from  whence  it  ap- 
pears, that  if  the  Numerator  and  Denominator  of  a 
traction  be  either  multiply 'd  or  divided,  both  by  the 
lame  number,  the  produces  or  quotients  will  Hill  re* 
.  remain  in  the  fame  proportion,  and  the  new  fraction 
(o  arifing  be  of  the  lame  value  with  that  given.  Thus 
the  fraction  \  multiply'd  by  2. will  produce  4  ;  or  di- 
vided by  2,  will  quote  f  5  all  Which  fra&ions  are 
pf  the  dme  value  j  4  bearing  the  feme  proportion  to 
8,  and  1  to  2,  as  2  does  to  4.  And  from  hence  alfo 
may  appear  the  reafon  of  the  ift.  5th.  and  6th.  forts 
of  Reduction  following* 

Of  VULGAR  FRACTIONS  (here  are  4  forts,  vfc- 

I  ft.  A.  proper  fraction;   whofe  .Numerator  is  al- 

•    •      r     '  Bbb  ^rays 
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A^ays  lefc  than  its  Denominator,  as  f ,  4,  T?/  «; 
*Xod  this  fraction  is  always  lcfs  than  an  unit  ;  That*, 
h  reprefents  a  part  or  parts  of  any  thing  le&  than  the 
tvhole.  ,  T    • 

;  2d.  Atf  improper  fractSorii  which  is  greater  tfian  ad 
trait.  That  Is',  .  It  reprefents  Ibme  number  of  parti 
greater  than  one  whole  thing ;  and  its  Numerator  b 
arrays  ^ealefthanthe  Denominator,  as  %,  |,  Y>&«» 

3d.  AconipotfadfVactkm,  of  fractfon  of  a'fra/hoo; 
tvhkhisapartof  a  parf,  confiftihg  of  fever  a  I  Nutne- 
Vators  and  Denominators  connected  together,  awl 
fcnown  by  the  word  (of)  between  them,  as  \  off 
of  T%  dec.  That  is,  when  an  unit  (or  whole  tfifog)  * 
firft  divided  into  any  number  of  equal  parts,  and  each 
of  thefe  parts  are  fubdtvided  into  other  parts,  and  fo 
on ;  then  thofe  lad  parts  are  called  Compound  Fracti- 
ons, or  Fractions  of  Fractions.  As  for  inftance,  iqp- 
jpofe  a  1.  Ster.  (or  20  s.)  be  the  unit  or  whole  ;  then 
Is  8  s.  ^  of  it,  and  6  s.  is  f  of  thofe  two  fifths,  and  2*. 
is  \  of  thofe  three  fourths,  viz.  2  s.  is  £  of  |  of  f  of  one 
pound  Ster.' 

4th.  A  mi.tM  fraction  ;  which  is  a  fraction  joined 
with*  a'whole  number,  as*5f,  13^,  &c 

Before  fractions  can  be  either  added  or  fubtracW, 
they  muft  be  reduced  into  one  denomination,  and 
"therefore  Reduction  mutt  take  place,  before  we  pro- 
ceed to  thofe  rules.  -   .       • 


SECTION    II. 

Of  Rcdu&on  of  Vulgar  FraUhns. 
In  Reduction  of  Fractions  there  are.  8  cafes. 
'  C#SE  L    To  reduce  a  whole  number  to  an  impro- 
per fraction. 
XULE,    Place  1  for  it*  Denominator,   and  you 
have  done. 

Examples, 


(   vs  ) 

Examples,  Reduce  4  to  a  fraction,  it  makes  J,  or  18 
^nd  it  makes  'Ts« 

But  if  you  would  affign  it  any  other  Denominator, 
multiply  the  whole  number  by  the  Denominator  af- 
lign'd,  and  place  the  product  for  a  Numerator  oyer 
the  aflign'd  penominator.  '       .    -  ' 

Examples,  Reduce  14  to  a  fraction,  whofe  Deno- 
minator let  be  8,  it  makes  *  \  *  or  if  9  were  to  be 
made  a  fraction,  and  its  Denominator  to  be  S>  it 
would  become  y,  _    >        -*- 

For  the  reafon  of  this  rule,  /confide?  the  two  fare? 

•  going  note*.  ..    t.^ 

CASE  IL  Jore^ucp  a  mixed  frafiian  U40  an  im- 

E roper  one.  '     ,  - 

r  L  E,  Multiply  the  whole  number  by  the  Qenfe 
ruinator  of  the  given  fraction,  and  to  their  produdt 
add  the  Numerator,  the  lum  placed  over  the  given 
Denominator,  will  be  the  fraftjon  required. 
Examples,  Reduce  7|  to  an  improper  fraftjon,  an4 
Jt  majtes  .y .  5 

3 
38  Numerator, 

*T'''  * 

And  fb  will  15I  when  reduced  to  an  improper 
fraction)  be  *7V  -.  . ;  :  : 

The  reafon  of  this  rule  is  the  fern/?  as  .the  formed 
there  being  no  difference  in  the  operation,  bujt  tfre  fak- 
ing in  the  given  Numerator. 

CASE  JIJ.  To  reduce  an  improper  fraction  •  into 
its  equivalent  whole  or  mixed  number. 

V?  VL  E,  Divide  the  Numerator  by  the  Denominator, 
the  Quotient  gibes' the  whole  number  contained: 
but  if  any  thing  remains  (as  in  the  fecond  example) 
?t  raufy  be  placed  as  a  new  Numerato*  over  the  given 
Peuominator.  '' 

Examples, 


her. 


(  m  j 

E}a&ffp,  Reduce  y  to  its  e^valetit  whole  nunt- 


6)  48(8  equivalent  whole  .number* 


Reduce  *£   to  its  equivalent  mixed  number. 
4)63  (1 5  §  equivalent  mixed  number.  : 


■piis  bang  only  the  reverfe  of  the  foregojag  rule^,  the 

fane  reaibn  (till  holds. 
CJSE  TV.    To  reduce  a  compound  fraction  to  a 

fidjgle  one  of  the  lame  value,  that  is,  a  fraction  of 

a  fraction  to  a  fraction  of  an  unit. 
9.ULE,  Multiply  all  the  Numerators  together  for  a 
-    Numerator,  and  ail  the  Denominators  for  a  Deno- 
•    minator. 

Examples,  Reduce  §  of  \  of  ftp  a  fingle  fraAoii 
ef  the  feme  value,  and  i*  makes  fa 
"'  3     '/:  r  ■  4 

x  5 


-2 


20 


Numerator  6 


Penominator  60 


fraction,  will 


So  alfo  4  of  A-  reduce^  to  a  fingle 
become  44.    And  f  of*  J  wil  be  T>. 

The  reafon  of  this  operation  will  beft  appear  by  re> 
prcfenting  the  unit  or  whole  number  by  a  tfne,  which, 
according  to'  the  laft  example,  muft  be  fuppofed  to  be 
divided  into  4  parts,  and  each  of  thole  parts  again  i* 
fco  3  Imaller parts;  thus,* 


Thcu, 


f    V7     > 

TSieni  a*  J  of  the  unit  will  denote  one  of  the  larjgr 
fr  divifions,  Tq  J  of  that  fourth  mud  fignify  only  two 
of  die  Idler  divifions ;  consequently  if  1  woui<Uxpre& 
what  part  of  the  whole  line  {  of  J. '»,  it  wiil  plaioiy 
•ppeat  to  be  •&>,  or  bad  the  compound  fra&ien  been 
|  of  1,  thefiaglen^&ioiicqualtoithad  been  A,&c. 
CASE     V.    To  reduce  a'rra&ion  into  its  loweft 

terms  equkai&Qt  to  the  fra<fhon  gives. 
R  UL  E,  Divide  the  Numerator  and  Denominator  by 
any  figure,  lb  that  nothing  may  remain,  and  the 
Quotients  wfll  be  a  newfra^Hon  eatdvalent  to  the 
given  one.    Thus  ft  divided  by  },  wiil  be  £.  > 
The  rule  generally  given  for  finding  the  greateft 
common  roeaftfce,  or  camber  to  divide  your  given 
fraction  by,. is  this: 

Divide  die  Denominator  by  the  Numerator ;  and 
if  any  thing  remains,  divide  your  Divifor  thereby ; 
and  it  any  thing  yet  remains;  then  divide  your  laft 
Divifor  by  it ;  fo  continuing  to  make  the  iaft  Dirhor 
your  Dividend,  and  the  remainder  your  Divifor,  till 
nothing  remains ;  then  the  Iaft  Divifor  will  be  your 
greateft  common  meaiure,  or  number  by  which  yon 
can  divide  both  Numerator  and  Denominator  of  the 
given  fraction,  and  io  reduce  them  both  into  their 
loweft  terms  at  one  work*  % 

Examples,  What  is  the  greateft  common  mealure 
by  which  f|£  can  be  divided  r 

328)304(1.    .     .     , 

Greateft  number  76)3*8(3 

o 

Now  I  divide  228  by  J6,  *tti  it  quotes  3  for  a.  hew 
Numerator;  and  304 divided  by  76,  quotes  4  for  a 
new  Denominator;  jo  that  |-Ji  m  its  lowed  terms  Is  |. 

So  alio,  m%  reduced  into  ks  loweft  terms  by  a 
commdn  meafiire,  will  be  T\.  And  AVVr  vil*  be 
if.    Andf|IwiHbeTVV,  &c. 

JJut  this  way  of  finning  the  common  ffieafure  k  too 

"'•   •  /  tedious 


j 
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tedious,  often  making  more  work  than  it  fcres?    -  Obf 

ierve  therefore  thefe  practical  directions » 

.  If  you  cannot  at  once  difcover  the  greateft  number' 
you  can  divide  by,  and  if  your  Numerator  and  Deno* 
initiator  are  both  even  numbers,  y«u  may  always 
halve  them,  and  that  way  reduce  your  fraction  to  its 
lowed  term*. 

Thuifjj.  (the  fraction  given  in  the  lail  example) 
divided  twice  by  a,  givei,  as  before,  TW 

.1    toll    i«i    j      O 
3  I   *T*   I   IaT  I  T7T. 

And  }£|  may  be  reduced,  by  continual  halving  to  |* 

*i  f  I  I  tVv  I  rS'z  I  M  I  U  I  t6v  I  *  or  i 

Alio,  when  both,  your  Numerator  and  Denomina- 
tor have  cyphers  on  the  right  hapd,  you  may'  abbre? 
viate  the  fraction,  by  ftt  iking  off  an  equal  number  of 
thole  cyphers  from  both. 

Thus,  «i;s  will  be  ih    And  T«U°i  will  beTV*-  • 

Or,  if  the  right  hand  figures  of  your  Numerator  - 
and  Denominator  are  both  fives,  or  one  a  five,   and 
fbe  other  a~  cypher,  you  may  always  divide  them  by  $> 

Thus  |  ft  divided  by  c  is  TyT. 

And  {|J  divided  by  i  is  ff. 

In  the'Rule  of  Three  I  thus  reduced  the  fraction  at 
die  end  of  the  work,  to  its  )owe$  terms.  And  for 
the  reafon  or  this  rule  I  refer  you  to  the  2d.  Note. 

£4$E  VI f  To  reduce  fractions  having  unequal  De- 
nominators, to  fractions  of  the  fame  yalue  hay- 
ing equal  denominators. 

RULE,  Multiply  all  the  Denominators  together,  and 
the  laft  product  fh all  be  the  common  Denomina- 
tor.   Then  multiply  each  of  the  given  Numer-  • 
a  tors  into  all  the  Denominators  except  its  own ; 
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£nd  the  laft  product  put-for  a  Numerator  aver 
the  Denominator  found  as  before  :  fo  tffis  new 
fraction  is  equal  to  that  fraction  whofe  NumeN 
ator  you  multiolied  into  the  «*aieV  Denomin  ators. 
Do  lb  by  all  the  Numerators  given,  and  yoU 
have  your  defire. 
Examples,  Reduce  \,  i  and  T%  to  a  Common  De- 
nominator. 

3  5  *  4 

S  A  *  8 

24  20  m  48  32 

10  •  lb    *  4  to' 


240  200  192  320 

ift.Numer,  ad*  Numer.  3d.  Numer.     Denominator. 

So  1  will  be  HSi.Md-i  it-f$f ,  a*d  A  becomes  J£f . 
And  fo  will  Tfe,  h  tt  a1^  77  when  reduced  to  a 
tbmrhonDenominator  become  ,  J!S?*Tj;SS>  t1I!!> 
■   andTIJ||,  &c. 

The  reafon  of  this  6th  cafe  of  Reduction  is  evident 
from  the  Jecond  Note  preceeding ;  for  as  both  the 
Numerator  and  Denominator  of  each  given  fraction 
are  equally  multiplied  by  all  the  other  Denominators, 
confequently  the  new  fractions  ariubg  thence,  mult 
be  equal  to  the  fraction  given. 

CASE  VII.  To  find  the  value  of  a  fraction  in  the 
known  parts  of  coin,  weighty  meafure,  &c. 

RULE,  Multiply  the  Numerator  by  the  parts  of 
the  next  inferior  Denomination,  and  divide  the 
product  by  the  Denominator;  the  Quotient  (hews 
the  parts  (ought,  and  the  remainder  becomes  a 
new  Numerator  to  the  given  Denominator;  which 
muft  ftHl  be  valued  by  the  fame  rule,  proceeding 
tHI  you  have  brought  it  to-  the  lead  known  parts 
'  of  the  integer. 

...  Exxmphs,. 
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t-datflH,  What'*  thermit*  «fi  *f  a k  Sttt . 
7 


4)  1 40(1 7*.  4  A  aafwer. 


* 
is 


*)«8<* 


o 
What'i  the  valu*  of  4  of  t  L  Ster. 

40 


5)60(12  sw  anfwer. 

in     -  -» 
o 

Whit  quarters  and  ife.  **  coptaiadin  ^  of  *p 

hundred  weight  * 

7 

4 


ja(*$(*  qrs.  9*.  lb*  anfwer. 

4 
28 

J2(lI2(» 


/There  will  be  no  difficulty  in  accounting  4br  this 
riile,  if  we  co&ikler  but  the  particular  working  of  any 
oaeeaMwiplc:  Thus,  in  die  3d.  |  of a  lf  Sfeer.are  given 
wto  bcr.-waltied :  cow,  as  20 «-  make  a  1.  Jo  conjfeauently 
any  part  of  a  pound  mud  be  20  times  as  great  a  part 
of  a  (hilling ;  therefore  £  of  a  1.  make  \°  of  a  s. ; 
whifeh  feting  an  improper  fra&ion*    it* .Numerator  Is 

divided 


divided  by  its  Denominatorkto  find  the  units  or  whole 
numbers  (which  in  this  cafe  nrulr.  be  fhftiings)  con- 
tain *d  in  it  $  according  to  the  direction  of  the  3d.  ibrt 
Of  reduction. 

By  tbft  rule  are  remrindeYsin  the  Rule  of  Threi 
valued* 

CASE  VfJL  To  reduce*  a  fractal  of  onddeodml- 
nation  to  another  of  the  fame  value; 
This^eithe*  Afeendmg  o*  Deftetidfltg, 
Amending,  when  a  fraction  of  a  fmaller  is  broogM 
to  a.  greater  denomination. 

•   Defending,  when  a  fraitiOft'  of  *  £*e*ter  defcoau- 
nation  is1  brought  to  a  lower. 

I .  Whim  a  fraction  » tab*  brought  frofift  a  fcfler  to 
a  greater  denomination. 

&ULE,  Make  of  it  a  compound  fraction,  by  cotft- 
taring  it  with  the  intermediate  denomination^ 
between  it1  and  that  yc*i  would  have  \t  reduced 
foj  then  (by  thfe  4th  roltf  foregoing)  reduce  your 
compound  to  a  (ingle  fraction)  and  the  work  i* 
done.  '    ' 

Exampks,  >#hat  part  of  a  1.  is  1  of  a  d.  ? 
To-refo?ve  this,  I  confider  that  1  d.  is  TV  of  a  sv 
and  as»  isTf6  of  al.  r  wherefore  £  of  a  d.  isf  of  -Vof  ?V 
*f  a  1 .  which  by  the  (aid  4th  male,  I  find  to  be  ffa  of  a  1. 
What  part  of  a  boll  is  f  of  a  lippie/  > 
I  of  a  Npfie  is  4  of  J  of  \  of  *  of  a  bofl,    wldch 
reduced  to  a  ftngle  fraction,  makes  T|7  of  a  bolt  the 
anfwer. 

II.  When  a  fraction  is  to  be  brought  from- a  great- 
er to  a  teflfer  denomination. 

KVt  E,  Multiply  the  Numerator  of  the  fraction  by 

the  part*  contafc*d  ifl  the  feve*al  denomination* 

hetwi*t  it.  and  tbe  parts  you  would  reduce  it  to; 

then  place  the  laft  product  over  the  Dettofnfoscti 

•  of  the  given  fraction,  and  you  h£vfe  done. 

Examples 9  Reduce  1  of  a  1.  to  the  fraction  of  a  «L 

To  do  tfeifc  1  multiply  the  Numerator  3  by  20  aud 

li,  the  ptpductis  740,  which  I  put  over  the  Derooii* 

i*c*  4,-atid  it  Mkta  rp  fcf  a  penny  equal- to  4  of  «  L 

/  Ccc  SECTION  Ilh 


J 
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Section    iri. 

Addition  of  Vulgar  Fraftions. 

I.  If  your  fractions  to  be  added  have  a  common  Da* 
nominator,  then  add  all  the  Numerators  together/ 
and  their  film  will  be  ft  new  Numerator,  under  which 
fub&ribc  due  common  Denominator,  and  you  bar* 
done. 

Example,  What's  the  fum  of  /*,  \i>ki  and  i£  ? 
T)ge  ram  of  the  Numerators  wili  be  4°,  therefor* 
the  Aim  of  thofe  fractions  will  be  $|,  or  m  or  1  £.. 

II.  If  the  fractions  to  be  added  have  different  De- 
nominators,  reduce  them  (according  to  the  6th  fort  of 
Reduction)  to  a  common  Denominator,  and  then  add 
the  Numerators  together,  and  put  their  fum  over  the 
common  Denominator,  and  if  fuch  fraction  (ball  be 
improper*  reduce  it  sofa  whole  or  mixed  number,  at 
in  the  laft  example 

Example,  What's  the  fum  off,  4,  f ,  and  }l 

Tbdfe  fractions  reduced  to  a  common  Denominator, 
wilt  bo  Hi,  4V«  \il,  wd  JK,  and  the  new  Num- 
erators being  added,  the  fum  of,  the  fractions  will  be 
;*•{,  wnich,. being  improper,  I  reduce  to  a  mixed 
number,  and  h  ia  1  |£f . 

HI.-  If  compound  fractions  are  given  to  be  added, 
reduce  them  (according  to  the  4th  fort  of  Reduction) 
to  fingle  ones,  then  reduce  tbefe  to  a  common  Deno- 
minator, and  add  them  as  before. 

Example,    Add  f  of  4  and  i  of  f  and  \  together. 

The  two  compound  fractions  being  reduced  to  fingle 
ones,  will  be  \\  and  T*T>  lb  y6u  will  have  these  two 
to  add  to  your  \ ;  reduce  them  therefore  to  a  common 
Denominator  andthcywfflbefS;!,  U*J,and  \\\%, 
and  the  Numerators  being  added  the  him  of  theft-acti- 
ons will  be  tf}£  or  iU#  6r  I-Y*; 

IV.  If  mixed  numbers  are  given  to  be  added,  re- 
duce the  fractional  parts  tjo  a  common  Denominator, 
*dd  then  the  (aid  parts  as  before  ?  and  if  their  fum  be, 

ail 
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An  improper  fraction,  reduce  it  to  a  mixe<J  number* 
add  its  integral  part*  to  the  integral  parts  of  the  given 
mixed  numbers,  and  the  work  is  done. 

Examples,  What's  the  fum  of  1 .  sh  1-  7j  and  I.3I? 

The  fractional  parts  reduced  to  a  commpp  penomi- 
nator  are  f  4,  |-|,  and  *  f  and  the  fum  of  thele  when 
added  together  is  \%°  which  reduced  to  a  mixed  num- 
l>er  is  2f7  or  2T\  whjch  ad<)ed  tp  5,  f  and  3 1.  makes 
1. 1 7TV  the  fum  of  the  mixed  numbers. 

What'*  the  fum  of  Af ,  3*,  and  f  ? .       Anfr.  7lr- 

V.  If  fractions  of  different  denominations  be  given 
.to  be  added,  reduce  them  into  ope  denomination,  as 
in  cafe  8tb  of  the  ?d.  feclipn,  and  then  proceed  as  be? 
fore.  '•  •      "       ' 

Example,  What's  the  fum  of  J  1.  and  £  of  a  s.  ? 

Of  the  given  fractions  here,  one  is  of  a  pound,  and 
the  other  the  fraction  of  a  milling ;  and  before  they 
can  be  added  together,  you  mult  reduce  £  of  a  s.  to 
the  fraction  of  a  pound  as  the  other  is,  and  it  make* 
y£y  of  a  pound;  then  *  1.  and  7£?1.  being  reducedto 
a  common  Denominator,  and  added,  as  before,  their 
tarn  will  bo  #|  or  **  or  f  J  of  a  1.  wheil  reduced  tp 
its  loweft  terms  by  the. 5th  rule  of  the  lad  lection. 

It  woulc}  have  been  the  fame,  \f  by  the  latter  part 
of  the  8th  rule  in  the  laft  lection,  you  had  reduced  J  1. . 
to.  the  fraction  of  a  milling ;  "  which  you  would  have 
found  to  have  been  -42  s.  wnjcbvreduced  and  added  to 
£  s.  as  before,   would  have  made  i$|f  s.  which  is  e- 

Sualto  7*  1.  the  fum  found  before ;  for  by  the  rula 
>r  the  7th  fort  of  Reduction,  the  value  of  f  J 1.  will 
be-  found  to  be  15  s.  10  d.  and  fo  will  15 ff  1.  bf 
found  juft  the  lame.  f  ** 


SECTION    IV. 

Subtraliion  of  Vulgar  Fr%Cliqni. 
SfUBTR ACTION  of  fraclions  is  alio  nothing  (af- 


(    3?4    > 

ter  the  given  fractions  are  prepared  by  Reduction)  3*1 
taking  one  Numerator  from  the  other. 

I.  IF  your' fractions  to  be  fubt rafted  have  nomwou 
Denominator,  fuh  tract  the  Idler  Numerator  6$fri  ibe 
greater,  and  their  difference  is  a  new  £Jumer?ijor, 
under  which  (ubferibe  the  common  Denominator  (as 
in  Addition)  and  that  new  fraction  is  the  difference  rc- 
required.  So  £j  being  given  to  be  fubtracted  -from 
{$,  the  difference  will  be  |  J  or  in  itsloweft  terms j7T« 

11  But  if  the  fractions  to  be  (Ubtracted  bav«j  lifer- 
ent Denominators,  affer  they  are  reduced  tp  a  com- 
mon one,  fobtract  (as  before)  the  one  Numerator 
from  the  other,  and  place  the  difference  over  the 
common  Denominator,  lb  (hall  that  new  fraction  bfi 
the  difference  fought. 

Examples,  What's  the  difference  betwixt  |  and  £  t 

The  fractions  reduced  to  a  common  DepowieatflT 
will  be  Ji  and  |f  and  their  difference  is  r1^  \ 

.HI.  Ifcooipound  fractions  are  to  be  fybtreQed*  re-      J 
clu^e  them  to  fingle  ones,    and  thefe  to  a  common 
*'penpininatqr,  and  fiibtract  as  before* 

Example,  What's  the  difference  betwixt  |  of  *  an4 
|  of  ^  ?     ■    •*  • 

The  compound  fractions  reduced  to  fingle  opes  are      \ 
•£*  and  \±,  and  thefe  reduced  to  a  common  Deoem^ 
iiator  will  be  77z\  and  f||,    and  their  difference  ft* 
or  in  its  Joweft  terms  ££• 
•'"    What's  the  difference  between  j.  and  |  of  -J  ? 

Reduce  the  compound  fraction  to  a  6»gle  one  i 
then  proceed  as  before;  and  the-dpfwer  is  }i|  or  m 
itf  lo weft  terms  £  J.  j 

IV*  If  a  fraction  is  given  to  be  fubtracted  from  a  I 
whole  number,  fubtract  the  Numerator  of  the  fraction 
from  its  Denominator/  and  put  the  remainder  for  a 
new  Numerator  over  the  given  Denominator,  theu 
ibbtract  an  unit  (for  that  you  borrowed)  from  the 
whole  number,  and  place  the  remainder  oh  the  left 
band  of  the  fraction  found  |  which  mixed  number  is 
the  dMercrtce  fought. 
i':-*  -?-    "  Mxampk, 


.    Ea&hW*,  What's  the  Mueyathctomxt  $4  and  ft 

J4ere  if  you  fubiraft  5  the  Numerator  from  8  the 
f^eftmbrator,  thfreseraaans  3,  which  put  over 5  is  -$9 
ajtd  it  1  feojnpwed  fftam  24,  reft*  35,  to  which  join  4, 
aflrf3tj»»Us.ajiipriheexcc&. 

$<ibtra&  f  |#hk*  48,  and  there  remains  47?%. 
-  V.  If  it  be  required  u>  llibtrafi  a  fraction  from  a 
gassed  number,  or  one  aimed  a  umber  from  another, 
reduce  the  fractions  to  a-caasraiQa  JDeaomiaators  and 
if  ibe£^fiootoiierubtradedbek(stkan  the  other, 
fcben  fubtracl  the  lefler  Numerator  from  Hie  greater 
t>»d  the  dtiferenae  Is  a  Numerator  ibr  the  common 
JkriftajJoator :  then  fubtraft  the  leifer  integral  pant 
frQijp  the  greater,  and  the  remainder  with  the-remani* 
Wg  fr*&an  annexed  thereto  is  the  difference  {ought. 

£x*mptis,  What's  the  diffesencn  hetwkt  434 
audi* 

The  fractions  -J  and  §  reduced  to  a  common  ^no- 
minator, will  be  } J  for  £  and  |*  tor  f  ,  and  their  dif- 
ference will  be  7*7,  or  in  its  lowed  terms  £  ;    and  fe 
tl^s  mixed  number  43$  is  die  difference  required.    ' 
.    What's  the  deference  betwixt  26^  and  54  ^  f 

Firft/uhtraa  £  Viz.  i|,  from  £  vh.  J*,  the  re* 
mainder  is  ^  ;  then  36  from  £4,  and  there  remam* 
*fc  to  which  annex  j£,  it  makes  087?  for  the  anfwer, 

VI.  But  if  the  fra&ion  to  be  fybtmdted  is  greater 
than  the  fraction  60m  whence  you  fubtrali,  then 
having  firit  reduced  the  fractions  to  a  common  Deno- 
nmaftor,  take  the  -Numerator  of  the  gpeateft  fraction 
from  the  faid  common  Denominator,  and  add  the 
remainder  to  the'Numerator«f  the  le&r  fractal,  and 
their  fum  i$  a  new  Numerator  to  the  common  Deno« 
tainator,  which  fradiou^  no|e  j  then  (for  the  I  you 
borrowed)  add  1  to  the  integral  part  to  be  fubtratfed> 
and  taking  that  fum  from  the  greater  number,  to  the) 
remaiadc^  annex  the  fraction  you  noted  before;  fo 
|hi&  new  mixed  number  fhajl  benbe  dfifcreWce  requirMi 
.  £*»«/&,  What's  Uie^iSfierencehetwwt  14%  and  2£f ! 

Tbeft»4iaps  reduced  will  be  ft  and  f  $,  vfc.  J  e- 

qual 
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sjual  to  il,  *°d  f  ^^  to  \  * :  DOW  *  ftould  itiB« 
tract  £|  from  f£,  but  1  cannot;  therefore  I  fbb- 
tract  21  from  28,  and  there  remains  7  j  which  added 
to  16  (the  lefler  Numerator)  makes  53  for  a  Nume- 
rator to  28,  and  it  is  f|.  Then  I  come  to  the  inte- 
gral parti  14  and  29;  and  fay,  1  that  I  borrowed  and 
14  is  15,  which  taken  from  29,  there  refts  14,  to 
which  annexing  fj,  it  is  I4|i  for  the  remainder  01 
difference  betwixt  1 4J  and  29f* 

But  in  this  cale  I  advifc  the  learner  to  reduce  both 
the  mixed  numbers  to  improper  fractions  (as  taught  in 
the  2d.  cafe  of  Reduction)  and  then  to  reduce  theie  to 
a  common*Denominator,  by  the  rule  given  for  the  6th 
cafe  in  Reduction :  then  fubtract  the  one  Numerator 
from  the  other,  place  the  difference  over  the  common 
Denominator,  and  if  it  be  an  improper  fraction,  reduce 
it  to  its  whole  or  mixed  number  as  before  directed* 
and  (b  the  work  is  done. 

.  Let  the  foregoing  example  be  repeated,  viz.  What's 
the  difference  betwixt  14}  and  2pf  ? 

The  two  mixed  numbers  reduced  to  improper  fractt* 
•us  will  be  V9  and  ay%  and  thele  reduced  to  a  com- 
mon Denominator,-  are  V-^3  and  %%* ;  then  413  fub* 
traded  from  828,  there  remains  415,  and  (o  the  dift 
ference  is  VV  which  reduced  to  its  mixed  oumbcfc 
makes  I4f|  the  required  difference,  as  before. 
,  VII..  If  it  be  required  to  fubtract  a  fraction  of  one 
denomination  from  a  fraction  of  another  name,  reduce 
them  both  to  one  denomination,  and  then  to  a  com* 
mon  Denominator,  and  (ubtract  as  before. 

Example,  What's  the  difference  betwixt  \  of  a 
pound,  and  J  of  a  penny  I 

Here,  you  may  either  reduce  the  \  1.  tQ  the  fraction 
of  a  penny  ;  or  the  \  d.  to  the  fraction  of  a  pound  j 
for  any  of  the  two  will  do. 

' ,  Let  2  d.  then  be  reduced  to  the  fraction  of  a  pound, 
and  it  wiJl  be  |  of  Tx-  of  T«v  of  a  pound,  which  is  7|, 
of  a  pound,  then  \  and  ,|*  of  a  1.  reduced  r.p  a  com- 
mo*  Denominator  wili  bt  &%%  and  ri%t,  and  -„♦„ 

fobtrafle* 


1 


-  (     3*7     ) 

Ibbtractal  from  T\V*>  there  remains  T\y5  1.  or  in  iu 
lowed  terms  TVoV  !•  &*  the  difference  reauired. 

Or,  let  \  of  a  1.  (bytrule  3d.  for  the  8tb  cafe  in  Re-' 
dilution)  be  reduced  to  the  fraction  of  a  penny,  and  ic 
-will  be  *  ¥  of  a  penny;  and '  *T°  and  f  of  a  penny  reduced. 
to  a  common  Denominator,  will  be  \~°  and  7'T ; 
tben  fubtracTing  T9T  from  Vr%  tberc  remains  %y  or 
in  itt  loweft  terms  af 7  of  a  d.  for  the  difference  requir- 
ed, which  is  precisely  equal  to  |£f  of  a  1.  or  to  31  f 
farthings. 

Note?  If  two  or  more  fractions  be  given,  to  find 
the  greateft,  reduce  them  all  to  a  common  Denomi- 
nator, and  that  which  hath  the  greateft  Numerator 
is  the  greateft  fraction. 

Example 9  Whether  is  J  or  \\  the  greateft  fra&km?- 

When  they  are  reduced  to  a  common  Denominator, 
i  w'lll  become  •}•{,  and  44  will  be  || ;  conieauently 
4£  is  the  greateft  fraction,  and  their  difference  is  ^. 

If  the  examples  in  the  foregoing  fe&ions  be  well 
undeiftood,  the  whole  bufinefs  of  adding  and  fubtracl- 
ing  Vulgar  Fradions  will  be  eafy;  which  is  really 
much  more  difficult  to  perform  than  either  Multipli- 
cation or  Divfton ;  as  will  appear  in  the  next  ft&i6n«- 


SECT!  ON    V. 

Muhtfltcation   vf  Vulgar  FraEihns. 

I.  If  (Ingle  fractions  are  given,  to  be  multiply'd, 
multiply  the  Numerators  together  for  a  new  Numera- 
tor, and  the  Denominators  for  a  new  Denominator, 
and  the  new  fraction  is  the  produ&<requjred. 

ExampUs,  What's  the  prbduft,  when  j  is  mult*- 
ply'd  by  1  ?  Anfwer  $$.  For  the  Numerators  f 
and  }  being  multiplied,  make  15 ;  and  the  Denomi- 
nators 7  and  8  being  multiplied,  make  56.  '  . 

What's  the  producl  when  fT  is  multiply M  by  TV  * 
-Anfwer  TV7. 

••  thli 
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It  It  the  fra&fonar  to  be  inaUiply'd  b*  rawo^nwri- 
bcrs,  reduce  them  to  improper  fractions,  and  then 
tnokiplytheiir,  «  before^ 

gxamfUh  What'*  *b*  products  wh<?u  7*  isrouhi-r 
tAiedbv  ivt  ?' 

TrVkeiv  reduced  to  impwp^  fractions,    they  ar#V 

eAd  v6>  ■**  wheB  "•tf^y'*  toaethci?  tbey  wiH ^ 

due*  *£t6  and  this  reduced  to  a  i»ix*d  number  is 

What's  the  product  when  24J  ft  multiply  d  by  l^f 

IIL  ifaraixW  number  is  to  be  multiplied  by  a 
fra^tfoo,  reduce  the  rained  namber  to  an-impFopeB 
fraction,  then  multiply  the  fame  by  the  other  fractkw, 

at*  before* ' 

What'*  tkff  product,  when  iSf  i*  multiplied  by  |  ? 

iSA  reduced  to  an  improper  fraction  i&  Ef  %  aoi 
thU  multiped  by  ^produces  y,%  which  reduced  to 
al  mixed;  number  is  1 #4.  ,.,,,, 

IV,  If  a  eompoiwtd  fractaor*  is  to  te  multiply  d  by 
*  finale  fraction*  firft  reduce  the  compound  fraction 
to  a Tuode  9*e,  tbeii'  multiply  the  one.  by  the  other,, 


at  before  .         .  .,.,.. 

Example,  Whats  the  product  when  £j  is  multiplied 

by  I  of  4  off  ?  ¥ 

i  of  i  off  reduced  to  a  finale  fraction  is  «5,  which 

multiplUd'byH  preducefc  ^V°S>  and  thir reduced  to 

its  loweft  terms  will  be  Ty6.  # 

Y.  And*  if  the  Multiplhiand  and  Multiplier  arc 

both  compound  fractions,  reduce  them  both  to  fingle 

ones,  then  multiply  tbefc  new  rractions^s  before,  and 

fo  you  have  the  product:  ' 

<  ifcwiyfr,  WhfttVthe-pfoducl  of  ■•  of  I  by  I  of  Jf 
1  of  \  reduced  to- ^fittgle^rraelion  is  t*r>  an*  4  *' 

f  i* ■'■*  1,  and  /t  »*  *i  mnMplW  together  produce 

_*•  wnicfc  in  itfs  loWeft  term*  is  6V 
•  Vl-  tf  you  ire-  tomuUiply  a  whole  number  by  a 

fraction,-  put  art  unit*  under  the  whole  number  for  a 

Denominator,  whereby  it  will  \>*  **  iwprefer  fractien; 

then  multiply  as  before.  '  * 


fcwteRjy  4  hf.  |#.  *$j  ffr^im  94aA .  #  w  *co>$ 


multiplied  by  a  Fraction  of  another  fUflae,  rjjd^  J^e 
One  to  the  other's  name,  and  multiply  as  Wot e. 

EhubQlu  Let  4-flfa  boll  1*  tfculijply 'd  by.  J  of  a 
peck  ;  what's  the  pfoducl  ? 

^  of  a  pejH-1>  i*#A  °f  *  Mk  *!»<&  reduced  to 
a  fmglc  fraction  h  7\  of  a  boll,  then  ^  and  1  of  a 
boll  muU^U^ Mftta,  ty^M »  0*  ft  Ms  which 
reduced  to  its  loweft  terms,  »  jf,  of  a  boll,  equal  to 

Thu*  you  may  fee  tbe*  there  is  no  dificufry  in  Uut« 
tipUcatidn :  fer,  ^yon-  reduce  eortapttato^fratf&xRa  m 
-Jimple  ones,  milled1  or  whole-  mmabeit  to  improper 
ftaAfoni,  and  fractions  of  oltfetettt  nartws  to  the  fane 
deBomiaatHHij  and  then  mu'tfyly  tbeNuo>eFato»fbr 
anew  Nurrterator,  aud  the; Denocptaatot? km  a. new 
Denominator,  you  have  done ;  but  I  advUe  the  learn* 
or  to  be  well  acquainted  ttkh'  Reduction,  before  he 
proceed  to  any  o&e/r  part  Of  Vulgar  Ftactioir* 

TW9  *W»J»  *e^i5reflfplana.tjo^  jo  jnu|t^lk*£?Q 
of  yulgar  {fa^tionf. 

tft.  why*  when  the  Multiplier  is  a  proper  frafiloi, 
the  product  is  always  Jejs-ttran  toe  ftuttfplfcafid. 

3(1.  Why,  jthe  Zfenomlntfeosj*  are  multiplied  a*  ,^elL 
as  the  Numerators?  wbcteat  in  Atddkiop,  We  only 
find  thefum  of  the  ^meTa tqrs, 

Now  $h*  reafo>  wty  aWmbe*  rnultj^ly'd  hj  a 
fraction  is  decreased,  wiH  appear  by  cbnfidcring  that 
as  ap  uajt  is  no  lyiuUjplier,  that  is,  fba*  grry  nomher 
multiply 'd  by  I,  remains  ftiU  the  fame*  as  once  4  it 
4,  &c.  fo  to  multiply  anvAbiogby  a  foclfe*  ♦( which 
fcfrujjwt.ofx)  Bwift  C4%tq»ea%  j»to4(KebABt  fuch 
a  proportionable  part*  of  the  Multiplicand  as  fob. 
fraction  is  of  aj>  unit,  Hius  4.0ralti]ta*'d  hy  a,  pro- 
duces but  2,  the  half  of  4;  which  4  being  made  a 
£fclion  by  the  firft  rule  or  Reduction,  Is  a  5  fo  that 
J>dd  the 


the  numbers  refoive  themTelves  into  t  compound  fraAi* 
on ;  and  the  produd  of  4  multiply'd  by  ±  is  plainly 
the  f  of  *.  i  which  by  tbe  rale  for  reducing  a  com* 
pound  fraction,  makes  ford:  t^e  rcalpn  therefore 
of  the  work  is  clear  from  the  explanation  of  the  4th 
ibtt  of  Reduction. 


SECTION    Vf. 

hhilion  of  Vulvar  Frattiom. 

"When  you  have  made  the  fame  preparation  of  you/ 
.^umbers  as  in  Multiplication,  multiply  the  Denomi- 
♦  oator  of  your  Divifor  by  the  Numerator  of  yoor 
pividend,  for  a  Numerator.;  and  multiply  the  De- 
nominator of  your  Dividend,  by  the  Numerator  of 
your  Diyifpr  for  a  Denominator;    and  that  new 
1  tra&ion  is  your  Quotient* 

■  «   .   "  •  "  *    *."■>■'    ' 
:-v  :..         «  -  Examples.  ., 

Let  I  be  divided  by  .j.         *)£(£«  or  2Ty  Quotient. 
;tet;4  be  divided  by  f.         5)|(fi  or  iTV  Quotient, 
let  9  bedj+Med  by  f .         J)f  (V  of  IlQjiotienfc. 
-Let7£be  divided  by  %\i  , 

74  reduced  toan improper fra&ionia y  ,  and  2}  is  J. 
V         ,.    t)V(VV^  or  aH  Quotient. 

,    .  .   l*t  7*0-  be  divided  by  f  of  f .    . 

The  compound  fra'aion  |  of  f  reduced  to  a  (ingle 
,  one,  i$TV  ; 

st)t3o  (i!  or  in  ih  loweft  tenhs.|  Quotient. 

Let  $  of  J  be  divided  by  \  of  *. 
,  f  of  1  reduced  to  a  fitigle  fraction  is  4-%  and  f  of  i 

&)Miii  or  ||  or  j|.     Quotient 

•i 


(  m  ) 

5T-|  reduced  to  an  improper  fraction  is  V#  *&d  j  °f  | 
?re«$Uccd  to  a  (ingle  one  is  T£.  ' 

"     '  iV)V(VtS  «  ***  Quotient; ... 

Let  £  of  a  I.  be  divided  by  f  of  a 
^  of  a  s.  is  |  of  ?'7  of  a  I.  or  7V  of  a  1 

A)i(ff»  or*  Quotient, 
Let  f  be  divided  by  8.  t)I(*3*  Quotient, 

Let  i  I.  be  divided  by  J  of  £  of  ad. 
J  of  i  of  a  d.  is  i  of'*  of  TV  ofv?V  of  a  1.  which  re- 
duced to  a  fioglc  fraction  is  rysgz  of  a  !• 

T7Vo)i  (* \V°/o'ioo8Q«>tient. 

I-et  f  of  an  hundred  wejght  be  divided  by  j  of  a  lb. 
J  lb.  is  £  of  T|7  c.w.  which  reduced  to  a  Gnglf 
fraction  is  ^  c.yy. 

7l7)f (af*S  or aoo^  Quotient, 

There  is  nothing  in  the  wbple  practice  of  fractions 
x   that  more  requires  an  explanation,  than  the  manner 
of  performing  Divifiqn,    fo  diffident  from  that  of 
whole  numbers.    Now  as  the  effect  of  Divifion  is  the 
finding  how  often  one  number  is  contained  in  anptbtrj 
or,  (wnkh  is  the  fame)  what  part  of  the  Dividend  the 
Divilor  is  ;  ib  it  is  plain,  that  if  the  Divjfbr  is  unity 
or  I,  the  Quotient  inuft  be  equal  to  the  Dividend i 
.  coniequently,   in  what  proportion  fbever  fhe  Divifor 
exceeds  unity,   in  fuch  proportion  nwft  the  Quotient 
be  left  than  the  Dividend;  and  in  what  proportion  fo- 
ever the  Divilor  h  lefs  than  unjty,*  by  the  fame  pro- 
portion mod  the  Quotient  exceed  the  Dividend*  Thua 
isppofe  the  number  4  waf  *gfcen  for  a  Dividend,  if  k' 
is  propoied  for  its  Divtfbr,  the  Quotient  will  be  alfo  4; 
but  if  we  make  the  Divilor  a,   the  Quotient  will  be 
huts,  half  the  former  Quotient.   .Again,  let  the  Di- 
vilor be  i,    that  is,  half  1,  and  the  Quotient  will 
then  be  •  or  8>  twice  as  much  as  the  firft  Quotient, 
t*. .  ':  ?  *  -as 


^ _,      fcaftifeWksHi***   from 

%he«*  a^ari  Ae^fofr,     . 

ift.  Why,  dividing  at>«iBb^1#%fr6r*r  terftfo* 
gives  a  Quotient  jjfiatzez  Ifcafc  the  a^vJdJeod :  as  mul- 
tiplying a  tHMaber  by  a  fra&on,  was  before  proved  to 
give  a  product  le£  thai  the  Muftfplkja&d. 

2d.  Why  the  o^etation  is  to  be  peHRJrfrtfeA  tt  the 
manner  directed  ^  ibV, "*i  the  greater  tfce  Denomina- 
toe  ia>  tke  1efi  h  the  value  ofthe  rra&on  ;  and  cojife- 
quern ly  that  the  'Quotient  inuft  incTeate  in  tfce  fame 
proportion^  *a  efcar  feafflft  to>ti^i&))4tig?t)fc  Mu- 
ifjeratorof the  tWvidttid  By  fee  BdifJfttaatoT  %f  the 
Divilbr,  for  the  ftonfcraferttif  *he  f$MMieiit:  £*  k 
like  nttftifcir,  a*  ^aiipfY&fc  «6f  ;tfce  Numerator  of  4 
fraction  is  the  incrcale  of  the  value  of  fuch  fracnoo, 
it  11  thcVcfor>  a*  tiraifr,  <rhe  Value  of  tlfe  <Qtidtidfat 
tfoift  be  dfmimihtdln  ^ftn*  ^©portion*  by  the  in. 
creafe  of  its  faf  nominator ;  wkith«>crrwi4yJe^eeldl 
by  the  muftfftyfeg  Hhe  fMiaantottor  of  'tfafe  Dividend 
by  the  Numerator  of  the  Divifor.  Thus  £  divided 
ty  b  fci**^!  *it  *&*<&*  biy  $,  gftes  ^#1  tbc 
Value  'offctie  <Q>li*tirftft  ftttl  tiwesiiiig  la  the  fane  pro* 
fbrftbh  V^th  ttieSlldFcefsif  the  wide  o?lbe«Diwfi>r. 

'I  (b*M  foMofh  foftie  ftfr  pivakal  examples  <Jn  tfae, 

Wn«t\thetli(ift  of  4k  of  *(pint,  i  of  stdkopin,  4 

*f a  *k<^*'J^P^iof ta^kia,  or  T|y  1  «nd  *£,, 
VfV  w  ^'reflflBed  Hb  >a  omntoohrDepomwator  *se' 
WT%  y£jftt ,  isnd  |§44£*  ^bd  (he  tfum  of  'tMt, 
^heft^el^ti^  ^r^^^^wttft  tertfck  *}#*f* 
^tlbn. 

*!  W*M*3  4.^-fjAtrNf  I-pasl  *.**•;  i*:*& 
^te^em^^'uHpaftl  f   /.       ^     \<L 
-f$  :  '6b  :fb 

•1.^5  .•    *  :  m  unpaid.      ... 


(  m  > 

WhatVthe  proda&  when  *s.  4  d.  is  multiply^  by 
tis.  6d.  a  pound  fh«  integer  ? 

as.  6d-  ia*!.  and  ^  rruihipiyM  bj  {  b  z\  of  a  1. 
the  anfwer,  equal  to  3  4-  3  terthings. 

What's  the  produft  when  1  s.  6d.  is  mufripry  <L  by 
3t.  6d.  a  (hilling  the  Urteger  I 

as.  6d.  is  arV  and  ff  s.  »  ft.  then  f  moltiply'd  . 
by  £  produces  V  or  6f,  equal  to  6  s.  3d.  the  atur. 

What9stbepraduclwbenKj:^;8  it  multiply'd 
sSy.l.3  :  7:6! 

I.3  :6:8is  I.3J;  J.  3':  7  :  6  is  1. 3^;  which  re* 
duced  to  improper  qraclfoas,  are  y  and  V  >  ***  tWf 
jwducl  is  Vtp  or  V  '•  which  is  equal  to  Lj<  *  f. 

WWi  the  produd  when  J?  of  a  yard  is  multipty'd 
byf  bfaScotsell?  /; 

YV  of  a  yard  is  TV  of  »T%  which  wfcep  reduced  ia 
££f  ot  an  eil,  and  this  multiply vd  by  £  produces  TVa*i» 
which  tn  its  loweft  terms*  b  TVV  or  m  *U. 

JLet  ^  of  an  all  be  awl  tiply  M  by  TV  #fa  fcot. 

this  multiply 'd  by  Jr,  product  (inks  lowed  terms) 
T:iTofanetf. 

Let  3f  Scott  acres  be  multiped  by  4  of  an  Eng* 
1Kb  acre. 

4  of  an  EagUft  acre  is  4  of  K|  fr  which  induced, 
Js  »#f  f  or'  a  Scou  one,  and  thfc  mgltiply'd  by#  or 
2,  produces  JiiUi  ScotJ  acrc- 

Divide  TV  of  a  pound  Ster.  by  Jf  of  a  merk  Scots. 

4t  <*  r*  *»  tV*M  (  V'aV  W  f  4/r  i&otient, 

Ohride  i  of  a  guinea  by  ff  of  a  merk  Scots, 

if  of  TW  '"  tV*)  *  (VrV  »  «***<&*«■*• 
ivV*;  tagumeaa  ar#  equal  to  i£o  mark*  Septs. 

Let  I  of  a  merk  Ster.  be  divided  by  }  £  of  a  made 
Scots. 

^of/TisT^)f(»^prip}|Quoti^t     ' 

Let 
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%JttL$  :  3  .•  4  be  divided  by  1.  $  :  7  :  6. 
I.3  :  3-  4»  3t  or  V  '>'  »nd  i-5  *7* &  *  Si  or  V* 

.      V)  V  (H4  or  *▼  Quotient. 
•    phide  ^of a  crpwn  by  44  oft  guinea. 
v    VfOffVbrVV- 
/    > iWsti'M  <^oticnt. 

'    Iff  lb.  Troy  of  gold  be  worth  44!  L ;  bow  many 
guinea!  can  be  made  out  of  tbe  fame f        : 

10  V (Vr  #  or  42?V  guineas. 

..    ,Jf  62  Ihillings  are  cojn'd  out  of  i  lb.  Troy,  0^76* 
grains ;  what  Wilt  be  the  Weight  of  one  (hirlrag. 

V^VC'tfS  or o2§J  grains/  ' 

Multiply  4  of  a  guinea  by  r'T  of  a  merk  £coti.  ,' 
"^af*  merk  is  TV  of  ,yv,    which  j«*Tzg7,    and 
this  muUiply?d  by  4,  produces  T||T  of  a  guinea* 

Multiply  T7T  of  a  merk  Scots  by  T^  of  a  crown. 
^  Vr  pf  a  merk  is  T7T  of  4,  which  is  4  jj  and  this  mul- 
tiply'd' by  -\,  produces  Tfjy  of  a  crowni 


WT8Z37701  ano  xnwmuxnpiy  a  oy 
its  Weft  terms)  TTT§  I7*  of  an  c.w, 

Multiply  4  of  a  (tone  by  4  of  a  grain  Troy. 
%  of  a  grain  is  4  of  TT^o  of  *|"of  -\,  which  reduc 


«d  to  a*fingle  fraction  is  (in  itt  loweft  terms)  Ttx*/i> 
an4  thjsmultiply'd  by  4,  i« >  .n-f  |TTr, 

Multiply  TV  of  a  Scots  mile  by  J  of  an  EfiglHh. 

.     4  of  an  JEnglifh  mile  is  £  of  ${,  which  is  equal  to 

t*4»  al*d  thismultiply'd by  r^}  produces '^f| J- of  a 

Scots.mlle. 

Note,  The  Englifli  mile  it  to  tht  Scots  as  $S  to  62. 

'    '■  To 


(    3$$   ) 

-*  To  tfcefe  I  flkaVl  odd*  an  example  or  two  on  the 
Stale  of  Threes  atid  fo  conclude,  ...» 

In  queftions  ofR  the  Rule  of  three,  the  fractions  <jf 
die  firft  and  third  terms  taoft  be  of 'the  feme  depomi- 
iiation ; ,  and  hiving  reduced  tompbund  fractions  to 
fing^e  ones,  and  mixed  or  whole  numbers  toinipropet 
fractions,  as  in  the  4  laft  fections;  proceed  to  a  refer 
iution,  which  It  performed  the  lame  way  a*  m  whole 
numbers,  rb^ecT  being  had  to  the  rales  delivered  for 
the  working  of  fraction*,  j 

What  will  f  lb.  of  fcutf  coft;  if  2di  of  the  feme 
come  to  f.  7|  I     : 

The  terms  prepared,  wilt  ft&nd  thus. 

*  •        '  /*.       A       lb. 

if  v  *  -y  » * 

-  Then  the  fecofad  dnd  thir^l  terms  tnultiply '4  toge- 
ther, produces  y,  which  divided  by  Y>  Vg^T$z 
equal  to  38. 3d.,2^^  farth.  \  r         T 

There  Is  another  rule,  which  I  think  better  for 
working  queftions  of  this  nature,  when  the  proportion 
is  4Jre<5t;  and  it  is  this  ; 

,  ,  Wnen  your  terms  are  ftated,  and  fra&iOni  prepar- 
ed, multiply  the  Denominator  of  the  nrftjerm  intb 
the  Numerators  of  .the.  ad.  and  jd.  and  place  the  pro- 
duel  for  a  Numerator ;  tfien  multiply  the  Hqmcrator 
of  the  firft  term  into  the  t>enomiuatprs  of  the  id.  anil 
3d.  and  place  the  product  for  its  £Jerfominator,r  and 
this  new  found  fraction  ,is  the  4th  proportional  or  anf- 
wer; .  which,  if  it  be  ah  improper  fraction,  muft  be 
reduced  to  a  whole  or  mixed  number,'  as  formerly  cfiv 
reeled. 

Take,  the  ftatiog  of  the  proceeding  queftion  for  an 
example.  „ 

IB     L     it: 

If  V  •   V  ::  *  ! 

For 
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For  4,  the  DtMnbator  of  the  firfVnnmber,  ami* 
tipl/dbyaiaod  i,  ihtNaneratmof  the  id.  an* 
|d«  it  9o«  «.  *     > 

And  89,  the Numerator  of  the  firft  term,  xnulti- 

SM  iota  J  and  j,  the  Denominators  of  the  id.  ao4 

tjt»  *aWeie*         i 

If  the  propdrttea  (hall  happen  to  be  inverse,  fro* 
fney  ctdur  observe  die  direftioBt  gi?ca  in  whole  jus** 
tea,  or  work  by  the  following  rule*  .      t 

After  the  number*  art  ftated  and  prepared;  irtuttf- 
jtyr  the  Denominator  of  the  ad.  term  feto  the  Ntwnc- 
rators  of  the  rft.  and  3d.  for  a  Numerator  f  t&en 
multiply  the  Numerator  of  the  ti.  term  into  the  De- 
nominator* *f  tb*  ift.  andad.Jfor  a  Denominator  ; 
and  the  fraction  fo  founds  is  the  anfwer.  See  both 
ways  in  the  following  example, 

Hd*  Shitty  yawU  of  (luff  f  yard  wide  art  eqnrf  to 
joifsanb  bf  J  yard  wide?     . 

T*he  numbers  prepared  willilahd  tbuit 
If£:  >i<  u  i 

The  firft  and  ftcond  terms  multiply^  together,  pro- 
duce %V ,  which  divided  by  f ,  quotes  Vz*  or  54J 
.yards  of  ftuff,  the  anfwer. 

OR,  the  Denominator  of  the  third  nutnbei,  rrmf- 
'liply'd  into  I4f  and  3,  the  Numerators  of  the  nVft 
and  iecond,  is  870  for  a  Numerator.  And  T,  the  No* 
merator  of  the  3d.  term,  multiplyM  into  4  and  4,  the 
Denominators  of  the  firft  and  (econd,  is  1 6  for  a  De- 
nominator :  and  ihefe  numbers  placed  rraffiofcaUy, 
make  Vy  >  a*  before. 

A#  keeps  ioe£  I.  6f*B's  for  4£  months  $  what  lirai 
muft  A,  lend  B,  far  i\  years  to  requite  him? 

Anfr.  1.14-'^.  . 

Whit 


i^ThAt  will  82  cw.  offugar  come  to,  if  4  of  4  of 
tin  c.w.  coils  T9o  *f  a  pounds  Anfr.   1.  %t%  :  8. 

At  if  cL  per  ouQce  of  ihufF;    what  will  S}  t*w* 
come  to  ?  AnfcwJ.  61  :  J*v 

If  £  of  a  guinea  in  4  of  a  month  gain  344.;  ja 
iffbat  time  wjh  T^  *f  t guinea  gai*  U  nflich  f 

Anfwer,  in  iff  year. 

If  VV  of  a  g™11  Ti-oy  <oft  yT  of  a  1  j   what  wilt 

%t*T  ton  AdMerdapoife  raft  f  A*fr.  L.  T2flD?» 

Ater,    144  Adwcrdopoife  Is  equal  to  ijf  T/ojr: 

spsd  therefore  ^-t)f  a  grain  Tffoy  Is  +\  *f  ^fo  if 

44$.  of  a  tuo  Adrerdopeife. 

If4ofayardoott4of  agwnea;  %htt  witl  T>  *f 

aScottcHcott,  when  4of*7ardu^Df$$«ftf*$c«*# 

tdi  t  Anfr.  Lit  :t:n^, 

V 1.  444  bf  gold  weigh  t  tb.  Twyi  wfcs*  wiU  th# 

*dwe«f  43  Soots  ikonas  of  the  fame  metal  amount -w! 

Aafr«  J.  f t ifg  :  4  :  $. 

Jibte,  *  Soots  aqaek  '$*  or  aifc  lb.  Troy. 

(Ifodcu 

If 4  <    V    »    T('W%  «^^1.1»lsTBtf€JhBl* 

Then  8y«  jnaltiply'd  by  Jt2,  produces  **>/•% 
which  is  equal  to  1. 11*73  :  6  :  8>  the  value  or  ja 
$cots  (bones* 

Jfl.  a^  of  filver  weigh  i4b.  Troy.;  wb*t*|tlttft 
fcftjght  of  Mi  Scots  (tones  he  worth  I 

Anfr.  1.  654  :  8  :  f o  :  .2f 

Vtti  of  al.  in  4  of  a. year,  £aio  3£s..;  what  will 
4  °f  a^pnaeajjainin  that  time  r         Anfr.  ds.  44.0* 

Jf  14  lb.  of-goM  k  worth  614  1^  what  is  a  grail 
Worth  at  that  rate  ?  Anfr.  t  \  d. 

Jf^  yard  of  filk  is  W4>rthfx>f$l.j  what's  the 
yiee  of m  ells  Fleirafti  ?  '  Anfr.  1. .9  :  J2  :  6. 

If  J  of  £  of*  lb.  of 4ea*o&  6*.  of  &;  what  coft 
lWcw*atthatfaw?  Aufr.l.  69  :£  :  & 

£*«  CHAP.    aO. 


(    39«    ) 
C  H  A  P.    XL 

Of  Decimal  Fraflionu 

s  e  c  T  I  ONI. 

Of  Notation. 

WHEN,    or  by  whom  this  excellent  part  of 
arithmetic  was  firft  introduced  is  uncertain ; 
but  it  is  very  compendious,  and  therefore  very  ufefulj 
especially  in  calculations  of  intereft,  valuing  annuities, 
&c.     Some  fractions  of  coin,  weight,    and  tnea/ure, 
cannot  be  exactly  expreued  by  decimal   parts,    but 
that  the  numbers  will  often  circulate,  and  therefore  it 
is  not  always  convenient  to  work  with  them.     Mr. 
Cuhn  in  his  treatife  on  fractions,    hath  very  curioufly 
(hewn  how  they  may  be  uied  with  leaft  lofs ;  but  Gnce 
fuch  exactness  deftroys  the  brevity,  I  cannot  but  think, 
id  fuch  cafes,  Vulgar  Fractions  preferable. 
•• ,  A  Decimal  Fraction  is  an.  artificial  way  of  letting 
down  and  exprefling  Vulgar  Fractions  as  whole  num- 
bers ;  and  in  them  the  integer  or  whole  thing  (whether      I 
ft  be  time,  coin,  weight  or  meaflire,  as  one  year,  one      ' 
guinea,  one  pound  Ster.  one  pound  weight,  Ac.)   is 
iuppofed  to  be  divided  into  ten  equal  parts ;  and  every 
one  of  thole  ten  parts  are  fuppofed  to  be  fubdividea 
into'  other  ten  equal  parts,  &c.  ad  infinitum. 

Whereas  the  Denominators  of  Vulgar  or  natural 
fraction*  are  divers,  the  Denominators  of  Decimal 
fractions  a*re  certain :  for  a  Decimaf  Fraction  hath  al- 
ways for  its  Denominator  an  unit  with  a  cypher  ot 
cyphers  annex 'd  to  It,  and  mud  therefore  be  either  10, 
loo,  rood,  ioooo,  &c.  So  there  h  no  neceffity  of 
writing  down  the  Denominator,  when  you  let  down 
a  Decimal  fraction;  for  by  inlpection  it  is  certainly 
known,  it  confuting  of  an  unit  with  as  many  cyphers 
ftrinex'd  to  it  as  there  are  places  of  figqres  in  the 
Numerator. 

'So 


i 
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*  So  this  decimal  fraction  T|4  may  be  written  thai 
•a  5  ijs  denominator  being  known  to  be  an  unit  with 
two  cyphers,  becaiife  .there  are  two  placet  or  figure* 
in  the  numerator. 

In  like  manner  Ty5V  may  be  thus  written  .135;  and 
y\>VdTo  thus  .3575;  and  ,?!*  thus.a75  5  and  *«Va* 
tfeus  .0065.  ' 

But  the  different  value  of  the  feveral  places  will 
snore  plainly  appear  from  the  learned  Mr.  Oughtred'* 
fallowing  table, 

Whole  numbers.      Decimal  parts. 

5433*0*      123456.        - 

a:  H  H  X  H  C2       ^jncno^ons  tl     ' 

g??r?a    « 5 5 R « S    ■      • 

P     S    O     3    w    £'  «-t    .4    ry    -♦    7*    r-*> 

E.w    C    d,M    ?  t«    ««    «ft    *»    c»    «o  .• 

S'O   p»3        ^3         OOOOOO 


a 


o-  a*  >y 


Front  whence  it  is  evident. 
I  ft.  That  as  whole  numbers  increafe  by  a  tenfold 
proportion  towards  the  left  hand,  from  the  place  ojf 
units ;  Co  decimal  parts  dec]  eafe  in  the  fame  proporti- 
on towards  the  right*  '.  .  » 
Therefore  thefe  jdecima!  parts  or  fractions  are  really 
rnore  homogeneal  with  whole  numbers,  than  Vulgar 
Fractions;  for  all  plain  nmrjbers  are  in  effect  but  ]dCf 
icimal  parts  one  to  another.      ' 

Tbatjs,  fuppofc  any 'pries  of  equal  numbers,  as 
666,  &c,  the  firft  6  towards  the  left  hand  is  ten  times 
the  value  of  the  6  in  the  middle,  and  that  6  in  tbp 
middle  is  ten  times,  the  value  ojf  the  laft  £  to  the  right 
of  it,  and  but  the' tenth  part  pf  that  o  on  the  left,  &c* 
Therefore  all  or  any  of  them  may  be  taken  eithef 
as  integers,  or  pacts  of  an  integer :  if  integers,  then 
thsy  are  fet  down  without  any  feparating  point' be- 
frmftfoem,  thus  666.    But  if  integers,  and  one  part 

or 
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ex  fra&ton,  ttiey  will  (land  thus  66,6  wfckfe  Ggwfie? 
46  whole  numbers,  and  6  tenths  of  aa  twit :  Or,  if 
two  placet  of  parts  be  required,  they  Vill  ftand  that 
6,66 :  For  decimals  are  known  and  d&kguit&cd  from 
tecgtri  by  a  point  or  comma  On  their  left  band  or 
before  ^them,  thus  .00075  or  thus  ,00075  j  and 
74-579  or  thus  74*579- 

From  hence  (duly  compared  with  the  table)  it  *  3J. 
f>e  eaiy  to  conceive  that  decimal  part?  take  cieir  do* 
nomination  from  the  place  of  their  lad  figure* 


That  is*     ,$6  is  TVo  f  parts  of  an  unit,  &c* 

2d.  That  cyphers  put  on  the  right  hand  of  whole 
numbers  do  increafe  their  value  in  a  tenfold  proportion; 
But  being  annexed  to  the  right  hand  of  a  dtcijnal 
fraction,  do  neither  in  create  nor  decreafe  the  value 
thereof:  fer2«ll  w equivalent  toT|«  or  ,3$:  and 
>S°  >5°°  **  >5°oo  are-each  but  5  tenths  of  an  unit* 

3d.  That  60  the  contrary/  tho'  in  whole  numbers 
cyphers  on  their  left  hand  neither  increafe  nor  dimirifli 
their  value;  yet  cyphers  on  the  left  hand  of  a  decimal 
fraction  do  diminish  its  value  in  a  tenfold  proportion : 
for  ,2Sf  if  you  put  a  cypher  before  it,  becomes  ,02  c 
^Toil:  **d  ,1 2f  by  putting  two  cypher&befbre  it,  ' 
becomes  tsoilo  or  ,oora> :  and  ',0005  is  5  parts  of 
"ten  thou/and,  Ax.  Confequently  the  true  value  of  all 
decimal  parts  are  known  by  their  dlftance  from  the 
Units  place:  and  when  you  are  to  write  down  a  de- 
cimal fraction  whofe  Denominator  hath  more  cyphers 

mu/lbe 
j  figures 


t  your ; 

ttown  without  hs  Denominator,  you  mutt  put  a  cypher 
hefotb  ro,  becaufe  there  are  three  cyphers  in  the  De- 
trommator,  and  but  twp  figures  in  the  Numerator, 
*nd  fet  it  down  thus  ,010:  and  TS|57  will  be  let 
8dwn  thus  ,0007  &c. 

Thcfe  things  understood,  the  reft  is  eafy :  but  1 a*- 

vijp 


<    4**    ) 

vile  tbe  learner  not  to  proceed  before  lie  enderftandi 
tfcenv 

Place  down  decimally  729  million^  w4  309  tea 
thouiand  parts  of  an  unit. 

It  makes  ,000729 ;  and  ,0209. 

Before  the  learner  can  Add,  Subtracl,  Multiply  or 
Divide  Decimal  fractions,  he  muft  be  throughly  ac- 
quainted with  the  three  following  cafes. 

C4S$  //To  change  a  Vulgar  Fraction  into  a 
Decimal,  and  a  Decimal  into  a  vulgar  Fraction. 

R  U L  E;  Place  cyphers,  at  ptealure,  on  the  right 
hand  of  tbe  Numerator,  then  divide  by  the  Denomi* 
t  nator,  and  tbe  Quotient  is  the  decimal  equivalent  to 
the  Vulgar  Fiaclion  given. 

But  note,  that  fo  many  cyphers  as  you  annex  to  the 
Numerator,  and  make  ufe  or  in  yourdiviGoo,  Jo  many 
places  mult  be  prick M  off  in  the  decimal  found ;  and 
if  there  are  not  (b  many  figures  or4 places  in  the  Quo*. 
tient,  the  deficiency  muft  te  fupplyV!  by  prefixing  fo 
many  cyphers  before  the  quotient  figures  as  (hall  make 
up  the  number  of  places;  as  in  fome  of  the  following 
examples. 

What  decimal  Fraction  is  eqohratept  to  4  of  a  1,  ? 
8)  5,coo(  ,625  Decimal  required. 


Decimal  fraction*  that  tome  e*Jt  without  any  re- 
mainder, are  called  finite.  Aad  you  muft:  remember 
that  the  order  of  places  in  decimals  is  from  the  left 
band  to  the  riant?  4b  m  tto  decimal  >>&*$*  lite  figure 
h  ftands  In  the  firft  place,  and  is  6  primes,  or  6  tombs 
mi  an  integer  1  and  t  the&cood  figure,  is  a  JeoeiMsj  or 
two  hundred  parts  of  an  integer,  &c. 

Bring  |f  to  a  decimal  fra&ioa. 
f5)r4Joooo<,93j3i 


This  decimal  ,95 3 3  is  called  an  infinite  repeating 
decimal,  the  rtnwodee  eteegAiti  the-  lame?  and  fo 
J»£beiflg,iiii,  &c  J-et 


Let  A  he  reduced  to  a  decimal  fraclion. 

28)9,oooooooo(  ,3214285714  &c.  Decimal* 

/    4 

This  is  called  an  infinite  circulating  decimal,  form 
your  quote,,  you  have  a  continual  revolution  of  a  cerr 
tain  number  of  figures  always  the  fame;  in  this  ex- 
ample vqu have  142857,  again  142857,  and  fo  on 
infinitely:  and  lb  is  rV  (equal  to  ,27,27,27)  an  infi- 
nite circulating  decimal  having  a  continued  revolution 
qt  27  infinitum. 

What  decimal  fradlion  is  equivalent  to  yiJT  I 
7648)54.ooooo(  ,90796  &c.  Decimal. 

.    51$  Ilemainder. 
Bring  7T«  y7  t«  a  decimal  fraclion, 

640  74)4>oooooooo(  ,00006242  &c.  Decimal,. 

50092  Remainder. 

Reduce  J  of^  to  a  decimal  fraclion.     £  of  ^  is  /r.    . 
32)7,ooopo( ,21875  Decimal. 

o 
Reduce  I  to  a  decimal  fraclion. 

4) 3>oo(, 75  Decimal. 

0 

To  reduce  a  decimal  fraclion  to  a  vulgar  one,  find 
a  common  roeafure  to  the  Numerator  and  Denomina- 
tor as  was  tanght  in  redudion  of  vulgar  fractions,  and 
you  have  done.  ' 

%    Rcduce,75toa  vulgar  fraclion. 

The  common  meafure  will  be  found  to  be  25. 
*5)r7Mi  Vulgar  Fraclion. 

^s&*15^. any  part  * coiD<  — ** 

fwL  E,  To  the  number  of  parts  of  the  le/Ter  do- 

npminajQA, 
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tlttmination  given,  annex  .cyphers  at  plcafore;  divide 
l>y  the  number  of  fach  parts  as  are  contain 'd  in  the 
greater  denomination  to  which  the  decimal  is  to  be 
torought,  and  the  quotient  is  the  decimal  required. 

Or  (as  was  taught  in  that  part  of  divifion  of  whole 
numbers,  called  Reduction  Amending)  firft  bring  the 
jyiven  part  or  parts  to  the  next  fupeiier  denomination, 
and  then  that  to  the  next  higher,  and  fo  on  'till  you 
liave  brought  it  to  the  greateft  name  required :  but  re- 
member always  (as  before  directed)  to  fupply  the  de- 
ficiency of  the  quotient,  if  there  be  not  fo  many  places 
of  figures  therein  as  the  number  of  cyphers  you  made 
life  of  in  the  work  of  divifion. 

Examples. 
Reduce  7?  pence  to  the  decimal  of  a  pound. 
340)7,  *oooo(  ,03125  of  a  1.  decimal. 

6 

120) 
Or  thus,  i2)7,*«>(>62$oo(,03i25  of  a  1.  as  before. 

o  o 

Reduce  17  s.  6  d.  to  the  decimal  of  a  guinea. 
2i)i7>5ooo(,8333  &c.  of  a  guinea. 


What  decimal  part  off  crown  is  7 J  pence  f 
3o)745ooo(,24i66  &c.  of  j.  crown. 


20 


VVhat  decimal  part  of  6  ells  is  7f  quarters  ? 
24)7,5ooo(,3i25  of  6  ells. 


Reduce  3  falls  to  the  decimal  of  an  acre. 
i6o)3,6oooo(,oi875  of  an  acre. 


-    What 
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tAat  4**ml  f»fWr*f  a  gaffe*  am  7  £t& 
8 

Jte&iee  3  J  iippies  to  the  decimal  of  a  boll. 

What  dcdftial  J>»*  of  4  1.  is  f  7».l 

o  . 

Let  gj  inches  be  reduced  to  the  decimal  of  a  foot 
l2)?,2S<J0fc(y^&3  of  afoot, 
■in  «nmtnni 

Let  9  ounces  Troy  be  reduced  to  Ac  Jecimal  of  a  Ik 
l2)o,po(,75  of  a  lb  Troy. 

/     ""^   .     , 

Bring  Si  inches  to  the  decimal  of  a  yarcl. 
56)5^875000(^163194  of  a  yard. 


If  %  minutes  be  brought  to  the  decimal  of  a  year, 
it  wil  I  be  jBottft  $$*  &c.  of  a  year. 

And  it  Iftehksorooght  to  tfcfe  dfecfeffal  t>f  an  Eng- 
lish mile,  will  be  ,0001 7361 1  <&e-of««mile. 

And  3  farthings  brought  to  tfet  decimal  of  a  1. 
Scot*,  will  be  ,037?  of  a  I. 

And  '^ifarthfngs  Drought  to  the  decimal  tf  I  t 
Ster.  will  be  ,063  rt  5  6Ta  i. 

And  1  J,  inch  reduced  to  the  decimal  Of  a  Scots  ell, 
will  be  ,04032258  of. a  Scots  ell. 

Wote,  if  the  given,  parts  are  of  fevetsft  tooirflifcti- 
Ons,  reduce  them  Info  thefrloWefttatoe,  and  proceed 
according  to  the  foregoing  rule, 

Bxamfkt; 


Reduce  T4  8.  9  Jsd.  to  the  decimal  of  a  K 

177 

960)71  r,oooo(, 7406  &c.  of  ai. 

-    140 
Reduce  3  qrs.  18  lb.  to  the  decimal  of  an  c.w. 

28 


xia)  io2,oooo(,9i^7  Sec.  of  an  c.w* 

•         ^       \. 
Reduce  1  foot  7  inches  to  the  decimal  of  a  Scots  elk 

37>2);9?oo6ooq(,{io7£  of  a  Scotteli. 

IOO 

.-    Why  there  are;  l^ut  five  places  in  this  quotient,  will 
-be  accounted  for.  in  divifion  of  decimals.      .      . 

Let  9  c.w.  i  qr.  16  lb.  be  reduced  to  the  decimal 
of -a  fun. 

9  :  X  :  16 

37  " 

11a      301 
30    75 

13I40 )  1052,00000^46964  etc,  «f  •  «** 

640 

Ftf  Th*r« 
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There  is  another  wajr  of  reducing  parts  of  daTer*n* 
denominations  into  decimals  df  thehifcheft  integer; 
thus, 

R  UL  E,  Bring  the  lowed  parts  into  the  decimal* 
of  the  next  (iiperior  denomination  ;  and  o~b  the  right 
hand  of  the  decimal  found  place  the  given'  parts  of 
that  faid  next  fuperiof  denomination  ;  fo  proceeding 
till  you  bring  out  the  decimaL parts  of  the  higrleU  int* 
ger  defired,  by  Ail  1' dividing  tbe  product  by  fo  many 
of  the  given  parts  as  make  one  of  the  next"  fuperiof 
order;  for  examples,  take  the  firft  twb  of  that  fort 

Reduce  14s.  £d«  3qrs.  to  the  ^ecimaTof  a  pound    | 

3,00 


12 

20 


9,7500 


145&1 2:500 


,746625  of  i  f.  at  before. 


Were  the  3  farthings  being  divided  by  4,  gives  ,75; 
fowhkh  the  00*.  befog  preftxed;  it  becomes  £,75* 
which  divided  agaitf  by  f2,  qaotcs  ,8**5  j  before 
which  the  14  s.  bemg  alio  placed,  it  makes  r4,8r  25; 
which  being  laftly  divided  by  20,  the  quotient ;  749625 
is  the  anfwer. 

What  decimaL  parts  of  art  c.w.  arc  equal  to  3  qrs. 
r8  lb.?  Q7     18,000000 

iSl       - _ 

C4      2,5*1428 


4      3,642857 

,910714  of  an  c.w  as  Bcfor* 
,  Herd,  inftead  of  dividing  by  28,  which  would  *bavt 
ncen  trooblefome;  I  divided  by  7  and  4  the  compo- 
nent farts  of  48. 

Th« 


,(   407   .} 

Thus  you  fee,how,eafily  the  decimals  anfwering^ 

mny  given  parts  of  coin,  weight,  meaibre,  &c.  are 

'found;  and  after  the  fame  manner  the  learner  may 

icalculate  table?  of  thcfe  for  himfejf,  which  will  few 

very  ufiftuV  •        .  -      ' 

But  killings,  pence,  and  farthjn^s,  may  more  rea- 
dily be  xtducd  thus : 

-Rift  Effor  "the  (JgHinp,  (if  their  number  be 
.even)  fet  down  their  half  in  the  firft.pJaceof decimals, 
and  let  the  fecond  and  thjrd  places  be  jSU'd  iip  wit^ 
the  farthings  contained  ^n  the  remaining  pence  an^ 
Farthings,  always  remembering  to  add  one,  when  the 
number  of  the  aid  farthings  i$  or  exceeds  £$  $  but  if 
the  number  of  fliillings  be  odd,  the  fecond  place  of 
decimals  muft  alio  be  mcreafed  by  5. 

Thus  the  decimal  offc  s.  Si  d.  will  be  ,422, 4  «*  tn« 
fcft  place  of  decimals  (landing  for  ?  s.  and  '22  fartjt 
ings  being  Si  4' 

Agajn, .14  s.  6?  <*•  .wiU  J*  »M  >  for  '  !$  «*W  to 
^6,  "the  number  qf  fartl\i.ngsin  6|d«  becaufe  thsy  ex- 
ceed %$. 

•Butlaffly,  9s. 4>±d.  will  he  thp*  csrprefs'd  by  deci- 
mals, viz.  ,477  r  for  5  is  added  to  the  fecond  pllcr, 
becaufe  the  number  of  (hillings  is  odd,  the  decimal  of 
j  foUling  being  ,65 

The  work  VWl  ftand  thus,  *  Jpr  thus. 

2)9,o(,45  decimal  of  ps.  ?}8(t4  ..decimal  of  6*  s» 

■     27  for  6^  d.   '  fiS  deeimaTof  1  s. 

p  j-     i            "          ~  *^7&r;6|d. 

",477of.al.  *— 

*477«fa^ 
C4SE  III.  To  find  tlje  value  of  a  decjmal  in  the 
known  parts  o/mooey,  weight,  jntalb re,  fc. 
i  RUL  £f  multiply  the  given  decimal  by  the  mm* 
•  her  of  parts  in  die  next  inferior  denomination,  mod 
from  the  ptoducl  prick  off  To  many  places  to  the  right 
-  hand  a*  fcbere  vverc  figures, in  the  decimal  given;  .mul- 
tiply thefe  figures  prick'd  off  by  the  number  of  parts 
IP  the  next  inferior  ^cnamin^tion,  .and  prick  oft  Jo 
}°  '  '    "  many 


■..     ■     •  (     4^8     )  • 

many  places  to  the  right  hand  as  before:  proceed 
thus  till  you  have  brought  it  into  the  lead  known  parts 
of  4the  integer,  and  the  figures  (landing  on  the  left 
hand  of  the  fcparating  points,  will  be  the  parts  re* 
quired. 

Examples. 
What  (hillings,  pence  and  farthings  are  equal  to 
,7601  parts  of  a  pound  \ 


20 


«.  15*3820  . 
12 

d.   4,5840 

.   4       . 
<jrs.  2,3360 

Here  you  fee  that  ,769  r  of  a  I.  is  equal  to  1$  s.  46 
%  farthings  and  ,336  of  a  farthing.'  A 

r  JWiart  the  value  of  ,548  x>f  a  (hilling  Sterling?        \ 

--•  '  M*     <  \ 

>  1% 
nence  6,576 

(farthings'2,304 

$0  that  the  value  of  ,548  of  a  fyillinfe  is  6  pence  2 
farthings  ,304  thoufand  parts  of  a  farthing. 

But  the,  decimal  parts  of  a  pound  may  be.thus  valu- 
ed «t  fight.  .•-,..■>!./ 

XUL  E,  The  figure  (landing  in  the  firft  place  rf 
decimals  doubled,  gives  (hillings ;  but  if  the  figure  ia  , 
the  fecond  place  is  or  exceeds  5,  one  more  mutt  be  ad-  ■ 
d«*d  to  the  number  of  the  faid  (hillings ;  the  fecond  figure 
(if  under  5)  or  its  excefs  (if  above  5)  joined  with  the 
.  third,  are  fo  many  farthings ;  only  remember  to  abate 
I.  if  their  number  amount*  to  25-,  or  2  if  near  50. 

The 


f    4°9    ). 

fl»e  rcafbn  of  this  abatement  is,  that  as  rooois  the 
denominator  of  every  decimal  confiding  of  three  places 
fo  consequently  by  reckoning  the  figure  (landing  in  the 
laid  third  place  as  fo  many  farthings,  we  thereby  allow 
I ooo  farthings  to  the  pound;  whereas  indeed  there 
are  but  960 :  the  overplus  therefore  being  40  In  iooo, 
is  certainly  4  in  100,  2  in  50,  and  1  in  25,  according 
to  the  above  direction. 

Examples. 

-  What's  the  value  of  ,375  of  a  1.  Ster.  ? 

Anfwer  7  s.  6  d. 
•The  3  doubled  is  6  (hillings j  to  which  is.  being 
*dded  lor  the  5  in  the  fecond  place,  makes  it  7  /hil- 
lings; and  2  remaining  join'd  with  the  S  in  the  third 
'  place  being  accounted '2S  farthings,  from  which  x  be- 
ing deducted,  there  remaip  24  farthings,  or  6  pence. 

-  What's  the  value  of  ,846  of  a  pound  ? 

Anfwer  16  s.  n  d. 
The  8  doubled,  makes  16  s.  and  2  taken  from  the 
46  farth'rogS;  Jeaves  44  farthings,  or  T 1  pence. 
Ltd 
So  the  value  of  ,72?  is  14  :  6 
aijdtheva!ueof,878  is  17  :  6| 
andthevalueof,4!7  «l  8  :  4 


What's  the  value  of  ,74 
parts  of  a  guinea  I . 
"     Anfiv  15  s.  6,45  pence. 

>74 
21 

74 

148 

••  15.54 

<L  6,48 


What's  the  value  of  ,06  74 
parts  of  a  crown* 

,0674  * 
to 


pence  4,0440 

What's  the  value  of  ,825 
parts  "of  a  merk  ? 
1     ,825 
160 


pence  1 32,090. 


What's 


I 


What's    th*  v.aluc  of 
M&9  jputi.of  an  cw.  ? 
M3569 
4 


(    4WJ 


.»•  1*74276 

594208 
14855* 

lb.  20,79728 

What's  the  value  ef  ,95 
;pai*sjQfayard? 

36 
570 

M       I" 

inches  34,30 

What's  the  value  of  ,3  75 
j>artt  of  an  acre? 

;>37* 

160 


.hew*  I5>poo 


falU  60,000 

What's   the    value  of 
fi&2S  parts  of  a  -boll  ? 

x6 

P^ck  J,pOOO 

Thus  ar*<hown  the  ways  both  of  Mbg  ffae  deci- 
mal anfwerafeie  to  any  given  parts  of  coin,  weight;1 
tneafure,  *c.  or  the  value  of  any  given  decimal  in  the 
knotyp  parts  of  its  integer. 

SECTION fy 


What's  the  value  oi.,sf 
parts  of  a  ib.  Troy, 
,J8 

ounces  6,96 
20 


p.  wis.  19,20 
24 


Jgr-  4>8o 

What's  the  value  of  ,1  %$ 
parts  of  a  year? 

>*2* 

3** 


days  45,62c 
24 


2500 

.MSO 


SECTION    Ik 

Aiiitltin  if  jbtcitnafs* 
ADDITION  of  DeciriiaJ*  is  perf6rmed:*fcfter  the  fam£ 
m  aimer  as  addition  of  whole  numbers,  only  as  in  whole 
mimbers  you  place  unifs  under  limits,  tetts  under  tear, 
fee.  So  in  decimals  yotr  muft  take  care  to  place  primes 
under  primes,  Jecotids  under  feconds,  &c  and  when 
you  have  added  them  as  if -they  war  alt  whole  num- 
ber^ feparate  lb  many  decimal  parts  in  the  total  as 
the  greateft  $rm  decimal  hath  places* 

Examples* 

How  muft  6573865  be^pointed,  and  what  decimal 
added  will  make  the  fum  juft  i  integers  I 

~G,Sf&6s  thus  pointed, 
^f?6l  3$  decimal  to  be  added. 

integers  7,0bttxo 

What's  the  fum  of  .473,  .3506,  .30750  .29,  and 
>iSo6  of  a  pound,  and  what's  the  value  of  the  total! 

They  will  ftand  thus ; 
>473 
>$& 

-  >j8o6 


1. 1,60171  total  fum. 
~2o 


s.  12,0342a 
So  the  value  of  thi  total  U 1. 1 :  12  .0342. 


Add 


(    4"    ) 
Add  s,4*>  «d  38)583/  ^d  42f>o6,    and  ,834 j 
together. 


5,4*                        ,9Q9$ 

#00745 

38,  *8*                      ,874a 

,00064 

4*i>o6                       >o8j 

>oo75        1 

,8*4*                   M 

#009 

■                               >99 

*    #05 

• ..  . 

sum  3,4911 

Sum  ,07459, 

/.       /.      d. 

, 

Borrowed    58  :  18  :  8,2? 

and  1*7  *  17  •"  7,75 

.  and      9  :    9  :  3,J2fc 

. 

and      4  :   14  :  2,875 

and      7  :     S  '  S>$ 

> 

Sum  I.  io3  :     5  :  3»i 

SECTION    HI. 

Subtraftiort  of  Decimdlti 
Having  plac'd  the  numbers  as  directed  in  Addition, 
work  as  if  they  were  all  whole  numbers.  But  if  the 
number  of  places  in  the  decimal  to  be  fubtracfctf  oe 
mora  than  in  that  which  you  are  to  fubtract.  from, 
you  muft  fuppofe  cyphers  to  make  up  the  number  of 
places. 

Examples. 
from  ,7^21         from  ,8274?  from  ,7234 

take  ,3452        take  ,00789  take  ,000567 


remains  ,3869   remains  ;8 1956'       remains  ,722833 
/.  eVs. 

from  ,62  borrowed  7*4,8*2      bought  58,003 

take  ,2707?4  paid  97,97  fold  37>374 

remains  ,389266      unpaid  636,842       uiU9ldjto,6: 


2o 


i  (413  )     •   .  , 

I  borrowed  K74 : 1 7,  and  I,  s  '  18,  and  J,  39} :  toj. 
And  I  49  i  11;  whereof  I  have  paid  L179  •  7  :  «  j 
what  remains  unpaid  ? 

/. 

74,8* 

*>9 

397,95 

49>5* 

'»         " 

fum  borrowed  528,2; 

paid  1 79,37*. 
remains  unpaid  I.  348,875 


SECTION    IV. 

Multiplication  of  Decimals: 

Here  the  numbers  .are  to  he  fet  down  (without 

any  regard  to  the  value  of  their  places)  and  wrought 

in  all  refpetfs  as  whole  numbers;  only  oMcnr*.*? 

r    feparate  fo  many  places  of  decimal  parts  on  tEe  rigKt 

4  band  of  the  prod  aft,  as  were  in  both  Multiplicand  and 

*  Multiplier ;  but  if  it  confifts  not  of  fo  many  places* 

then  you  mufl  fupply  that  defecH  by  placing  cyphers  to 

"the  left  hand  of  the  product. 

Multiplication  admits  of  4  cafes. 
CASE  I.  To  multiply  a  decimal  by  a  decimal 
The  general  rule  ferves  for  all  the  4  caies. 

Examples. 
Multiply  ,75  Multiply  ,66$ 

by  ,25  by  ,125 

37*  .        3425 

i$o  "  8220 


produd  ,1875  product  ,08562s 

G  g  g  Multiply 


(  4*4    J 

Muhirif  ,0000746  Multiply  >8&7* 

5968*  34688 

3730  4336o 


product  ^000643268  product  ,00468288 

CASE  II.  To  nwkiply  a  decimal  by  a  whole 
number,  or  a  whole  number  by  a  decimal. 

A  piece  of  ground  being  35  fell*  long,  and  ,85  parti 
•fa  fall  broad;  what  fall*,  doth,  it  contain  f 


206 


21,25  equal  to  31  falls  9  elfs. 

The  length  of  a  piece  of  timber  is  9  feet,   and  the 
ireadth  ,08  of  a  foot;  what  part  of  a  fuperficial  foot 
will  it  contain  ? 
,08 

,72  of  a  foot,  equal  to  103,68  inches* 
t.  TV©/*,  if  any  whole,  or  mixed  number  be  raultiply'd 
with  a  fraction  either  vulgar  or  decimal;   the  product 
will  be  lefc  than  the  multiplicand,  in  fucb  proportion, 
as  the  multiplying  fraction  is  lefs  than  an  unit  or  1. 

That  is,  as  the  denominator  ofthefratfion  is  torts 
numerator;  fo  will  the  given  number  be  to  the  pwdutf. 

Therefore,  whenever  any  number  is  to  be  multi- 
ply^ with  a  fraction,  whofe  numerator  is  an  writ/ 
divide  that  number  by  the  denominator  of  the  fracnoD, 
and  the  quotient  wilt  be  the  anfwer  required.  ^  Thus 


I 


CASE  IIL  To  multiply  a  decimal  by  a  mixed 
fiumber,  or  a  mixed  number  by  a  decimal. 

Multiply  ,0764  Multiply  6,74 

"  <    by    12,5  bY   >86 


4044 
5392 


product  ,95500 

Multiply  4*^78 
by    ,0007 


prodoA  ,0319744 


product  5,7964 

Multiply  8,67 
by   >99 


79*3 
79&1 


produa  8,7813 


CASE  IV*  To  multiply  a  mixed  number  by  a 
mixed  number,  and  a  mixed  number  by  a  whole 
fiumber,  it  e  contra. 

Multiply  74*0064  Multiply  748 

by  725  by  4,7 


3700326 
1 480128 
5180448 

rprodutf  53654,6400 


5236 
2992 

produft  3515,6 


How  much  linen  may  I  give  for  42  yards*3  quar- 
ters 2  nails  of  cambric,  when  1  yard  of  the  cambric 
is  equivalent  to  4  yards  2  quarters  2  nails  of  the  linen? 
j  qrs.  a  pails  will  be  ,875,  and  2  qrs.  2  nails  wild 
be  ,625  parts  of  a  yard, 
42>875 
4,625 

214375 
85750 
257250 
iTrjoo 


►         yds.      q. 

Aohttr  198,296875  equal  to  198  :    1 


o,75      , 

What'i 


(    4**    ) 

Wbat't  the  produtf  when  2  s.  64.  is  multiply^  by 
2  s.  6  d.,  and  a  pound  the  integer  ?  « 

2s.^d.  is  i  or  ,125  parts  of  a  pound. 


625 
1500 


product  ,015625  parts  of  a  I.  equal  to  3  J  pence. 

Here  you  fee  that  2s.  6d.  multiply'dou  idelf  pro- 
duces only  3 J  pence,  for  fractions  multipiy'd  together 
become  leis  in  tjie  fame  proportion  as  integers  worn 
multiply 'd  together  become  greater. 

And  queftions  of  this  nature  admit  of  a  gi  eat  many 
tnfwers  according  to  what  you  make  the  integer*. 

What's  the  product  when  2s.  6d.  is  multiply 'd  hy 
2  s .  6  d.  and  a  milling  the  integer  I 

2,5 
2,5 


125 

9? 


product  6,25  equal  to 6s.  3d. 

Thus  you  fee  that  the  product  alters  hi  value,  ac- 
cording as  you  alter  the  integer. 

What's  the  product  when  2  s.  6d.  is  multiply 'd  CO 
Itfelf)  and  a  crown  the  integer  f    '  ' 

as.  6d*  is  £  or  ,5  tenths  of  a  crown. 

>s 

product  ,25  partsxof  a  crown,  equal  to  1  $  pence. 

'      '    .•■'<■       -        •'.'.■■.      Wkat'5 


(     4*7     ) 

What V  the  product,  when  2  s.  6d.  is  multiply'*! 
on  itfeff,  a  guinea  the  integer? 

2i)2,$oo(,ii9  of  a  guinea. 

,IT9 

i    ,..,    ■  ■■■ 
1671 

1309 

d.   /. 


producV  ,014161  equal  to  3  :  2,27  &c. 

2t     '  ~ 


14161 
28322 

s.  ,297381 
12 

*•  3>56857* 
4 

f.  2,274288 

^V*/*,  To  Multiply  any  decimal  number  by  iq, 
loo,  tcoo,  &c.  is  only  to  remove  the  mark  of  fepara- 
tion  fo  mapy  places  towards  the  right  hand  as  there 
are  cyphers. 

C  10 
Thus,  8,3564$  multiply'd  by<  100 


SECTION    V. 

Divifion  of  Decimals. 
Division  of  Decimals  is  perjbrm'd  after  the  lame 
manner  as  divifion  of  whole  numbers,   only  the  dif- 
ficulty is,  to  value  the  quotient ;  whjch  you  may  do 
by  carefully  obferving  the  folio  wing  rule, 

'  KULS, 


(    4i»    ) 

J?  VL  E,  When  the  work  of  divifion  Is  ended, 
count  how  many  places  of  decimal  parts  there  are  in 
the  dividend  more  than  in  the  divifor,  for  that  excels 
is  the  number  of  places  which  muft  be  feparated  in  the 
quotient  for  decimals.*  but  if  there  he  not  £6  riuray 
figures  m  the  quotient  as  in  the  laid  excels,  that  defi- 
ciency muft  be  fupply'd  with  cyphers  put  before  the 
ifignincant  figures  of  the  quotient,  towards  the  left 
hand  thereof,  with  a  point  berate  them;  fo  (hall  yon 
plainly  difcover  the  value  of  the  quotient. 

If  the  divifor  and  dividend  have  both  the  fame 
number  of  decimal  parts,  the  quotient  will  be  a  whole 
number. 

If  the  divifor  confifts  of  more  places  of  decimals 
than'the  dividend,  there  muft  be  a  competent  number 
of  cyphers  annex'd  to  the  dividend  to  make  it  confift 
of  as  many  (fo  then  the  quotient,  as  before,  will  be 
a  whole  number)  or  more  places  of  decimals  than  the 
divifor ;  for  the  cyphers  added  muft  be  reckoned  at 
decimals. 

In  dividing  of  whole  or  mix-d  numbers,  if  there  be 
a  remainder,  you  may  bring  down  more  cyphers,  and 
f>y  continuing  your  divifion,  carry  the  quotient  to  as 
many  places  of  decimals  as  you  pieafe,  '    . 

Divifion  of  decimals  being  perform'd  the  fame  way 
as  in  whole  numbers,  I  fhall  leave  the  work  of  the 
following  examples  to  be  done  by  the  learner,  and 
only  let  down  the  quotients  and  remainders,  which  I 
think  rather  an  advantage  than  a  lofs  to  the  practiti- 
oner. V 

Divifion  of  decimals  admits  of  9  cafes,  and  the 
foregoing  rule  ferves  for  them  all. 

CA  S  £  L  To  divide  a  whole  number  by  a  whole 
number,  when  the  dividend  is  either  greater  or  lei 
than  the  divifor. 

Let  12  1.  be  equally  divided  among  48  men. 
48)i2,oo(  ,25  equal  to  5s.  for  each. 

m 3° 

0  s.  5,00 

Ut 


t    4H    ) 

JJUet  I^pl.  be  equally  divided  among  a  5  oi«. 

o  * 

*  12*0 

CASE  II.  To  divide  a  whole  number  by  a  de* 
•imai. 

,283)154605,0060000(546367,4264  Quotient.  t 

I         H    I  I    ,      ■— H  11  >    » 

268. 

Here,  you  fee  there  are  four  places  of  decimals  in 
tht  dividend  more  than  in  the  divifor,   therefore  that 
excels  is  (eparated  for  decimals  in  the  quotient. 
,000025)45655,000000(1826200606  Quotient. 

J    f  *  T-- 

o 

Hwe,  the  number *of  decimal  places  in  the  divifor 
knd  dividend  are  equal,  fb  the  quotient  moft  be  all  a 
whole  number. 

:  Remark,  If  any  number  be  divided  by  a  fraction, 
the^quotient  will  be  greater*  than  the  dividend  by  fucb 
&.  proportion  as  unity  is  greater  than  the  dividing 
fraction.  Thus  t2  divided  by  ±  or  }t5i  quotes  48, 
Triz.  if  j  :  1 ;:  12  :  48,  &c. 

CASE  III.  T*o  divide  a  decimal  by  a  whole 
ijUmber. 

283),i546o5ooboooo(>ooo54630  74204  Quotient. 

268 

35),456556(  ,618262  Quotient. 


CASE  IP.  To  divide  ami^dnnmber  by  a  decimal. 
;i8j)i 546,050000000(5463,074204  Quotient. 

.  i 

..      "       •  468 

f3f)4?6y,?o(i8a6a  Quotient. 


(    4**    ) 

CASS  V.  To  divide  a  decimal  by  "a  mixed  numlfoL 
a8,-?),t5^ojooooooo(  ,0054630742^4  Quotient, 

368 

.  2^5)>4565rJo(>I**62  Quotient 

6  - 

Ci#S£  FJ.  To  divide  a  whole  numter  by  a  mixd 
number. 

38,?)1  $4605,0000000(5463,074204  Quotient. 

*68 

^5)4^55,0(18262  Quotient. 

o 

CASE  Fit  To  divide  a  mixed  number  by  a  whole 
number. 

383)  1 546,050000000(5,4*3074204  Quotient. 

-  -  ,  ^- 

268  '  " 

25)456,550(18,363  Quotient. 

f       ■'  '.'■ 
o 

C^SE  Vllt.  l*o  divide  a  mixed  number  by  a  mixed* 
number.  ^ 

38,3)1546,050000000(54,63674304  Quotient. 

368 

^5)456,550(182,63  Quotient. 


o. 
CJfSE  IX.  To  divide  a  decimal  by  a  decimal. 
,283),!  546o5O0OOOOo(,5463O742O4  Quotient. 


268 

,25),45655o(i^262i  Qu6tient. 

0 
i  {ball  adjoin  focat  more  examples  on  theft  cafes, 

lad 


(  4**  > 

Sfrifonciu&t  tW$  ledum  with  a  way  of  cootraSjbg 
the  work  of  a  large  multiplication,  anddivjfap:  an4* 
4feea  proceed  to  rotation  by  fucj>  numbers, 

,325), 400000000(1,230769  Quotients 

Is       , 
£42)  49^,000000(11 78  $,  714  C&otlent. 

12 

4a3)>o85i64^(,oooaoi33  Quotkne. 
-— J 

■■'    ■  I    1     n't 

596 

,d8i),QOoooooo7720o(,ooooOQC953  Quotient* 
209),oooo3oooo(,ooooooi43  Quotient. 

■     1     ■■  V    1 

XI3 

Became  in  multiplication  of  decimal  parti  and  mix* 
fed  numbers,  there  is  no  need  to  exprefs  ail  the  figures 
of  the  product,  bat  in  moft  cafes  two,  three,  or  four 
places  will  be  fufEcient;  therefore,  to  contract  the, 
work  obfcrve  this  following  rule. 

RULE,  place  one  of  the  numbers  juft  as  it  b 
given,  for  a  multiplicand ;  and  under  that  decimal 
place  which  you  would  have  to  be  the  tali  in  the  pro* 
duel;  fct  the  tinit's  place  of  your  other  number;  then 
reverting  all  the  other  figures,  multiply  with  them 
in  their  order,  beginning  always  with  that  figure  of 
the  multiplicand  which  Sands  over  the  figure  you  work 
with,  and  fet  down  the  firft  figure' of  each  particular 
produd;  dkc#ly  one  under  the  other  j  but  a  due  regard 
Bhh  muft 


C  4-**-  f 

riroft  b£had  to  the  incrcafe  arifing  from  the  (tgufes  <WT 
the  right  hand  of  that  number  in'  the  multiplicaTxf 
which  you  begin  with.  This  will  appear  more  plaitt- 
in  the  following  examples. 

Note,  If  there  be  no  unit's  place  in  your  multiplier, 
you  may  fupply  its  place  with  a  cypher. 

Note  al/o,  The  ufual  allowance  for  the  omitted 
figures  is  as  follows.  Viz.  If  the  next  figure  on  the 
l  tght  hand  of  that  you  begin  with  in  the  multiplicand, 
multiply'd  into  the  figure  of  the  multiplier  you  are* 
working  with,  gives  a  product  betwixt  5  and  15,  car- 
ry 1 ;  if  the  product  be  above  l$)  and  left  than  25, 
carry  2 ;  and  if  it  arile  to  any  number  betwixt  2$ 
and  j5,  carry  35  and  betwixt. 35  and  45,  cany  4; 
&c. 

Multiply  2,735641  by  >54$S2,  and  produce  only 
lour  places  of  decimals. 

2,735641 

2  8  345,0    Multiplier  reverted. 

13673 

IC94 
82 
22 


product  1,4876 

To  prove  the  certainty  of  the  foregoing  rule,  let. 
ifit  fame  example  be  wrought  the  common  way. 

2/735641 
»S4?8i 


21 


5471282 
885128 


821O6923 
10942564 
1367820c 


XH8769628862  producl,  as  befor* 

Let 


t   :4*3    ) 

f     tkt  375>t  #58  be  muUiply'd  by  16,7324,  *  fo  th*t 
the  product  may  have  three  places  of  decimals, 

37>V37S8 
4237,61    Multiplier  revers  d. 

3751376 
-225082*  ' 
262596 

11254  * 
75o 
150 


produtf  6276,951 
Let  the  fame  example  be  repeated,  and  let  the  pro- 
duct contain  but  one  place  of  decimals. 

375,13758 
4237,61      Multiplier  inverted., 

37514 
22508      . 
2026 

m 
7 
1 


producl  6276,9 

In  divifion  of  decimals  the  common  way,  when  the 
jiivifor  hath  many  figure?,  and  it  is  required  to  continue 
the  divifion  till  the  value  of  the  remainder  be  but  fmall, 
the  operation  will  fometimes  be  large  and  tedious,  but 
may  be  contracted  by. the  following  method. 

RULE,  Firft,  you  mull  bhferve  that  the  firft  figure 
.of  the  quotient  is  always  to  ftand  in  the  fame  pl^e 
with  that  figure  of  the  dividend,  whicji  anfwers,  or 
(lands  over  the  place  of  units  in  the  divifor. 

Having  then  confidered  in>hat  place  the  (aid  firft 
figure  of  the  quotient  ought  to  ftand,*  and  fo  found  its 
yalue  or  denomination,  you  may  eafily  determine  how 
t.;  " ""     v  •'.  .-  wany 


j 


(    4*4    ) 

many  igpfto  tne  quotient  would  needfarlly  eoafift  of, 
and  from  thence  judge  whether  any,  or  how  itemy  df 
the  right  hand  figures  of  your  diviibr  may  be  neglected; 
fo  that  referviog  only  (6  many  figures  of  the  dividend 
fes  are  neceflary  for  once  anfwering  the  diviibr,  cat  od" 
the  reft  to  the  rigfit  hand  as  melds;  and  having  fet 
the  proper  figure  in  the  firft  place  of  the  Quotient, 
work  with  it  as  ufual;  then  omitting  the  right  hand 
figure  of  your  diyifor,  feck  how  often  the  other  figures 
thereof  are  contained  in  the  remainder ;  which  figure 
being  enter'd  in  the  quotient  and  proceeded  with  at 
ufiial  in  dirifion,  (with  regard  always  to  the  carriage 
that  muft  be  brought  from  the  omitted  figures,  as, 
hefore  directed  in  the  contracted  work  of  multiplicati- 
on) thus  continuing  to  negleft  the  right  hand  figure 
of  your  diyifor  every  time  you  feek  a  new  quotient  fi- 
gure, you  will  dill  be  able  to  divide  the  remainder  left 
after  the  la  ft  fubtradkro  bv  the  diviibr  fo  leflened,  till 
on  hare  brought  out  the  acttermtn'd  number  of  figures 
n  the  quotient.    The  following  example,  which  is 
done  both  at  length,  and  the  contracted  way,  will 
■make  all  clear. 

3,25743)721,17562(319,467 
677320, " 


z 


43946(6 

ai372  3» 

2031687 


1055450 
902972 


1524780 
x  35  4458 


1703220 
15  80201 


1  .....  6772*9 

43946 

a*f74 
a&3i7 


And  thus  are  all  the  f gores  on  the  right  hand  of 
the  perpendicular  line  In  the  example  wrought  at 
length,  fav'd  by  working  after  this  contracted  man- 


ner 


r. 

Altho*  I  have  given  directions  for  proportioning  the 
dbrifor  and  dividend,  fb  as  to  bring  into  the  quotient 
what  number  of  decimals  you  pleafe,  yet  there  is  no 
abfoiute  neeefttey  fcfr  it  t  but  you  may  carry  on  your 
divifion  to  what  degree  you  pleafe,  before  you  begin 
to  prick  off  the  figures  or  the  dtvifor,  In  order  to  con- 

?:raft  the  work,  as  in  the  following  example,  where 
t  is  not  required  to  prick  off  any  determinate  fuunber 
of  decimal*,  but  it  may  be  done  at  pteafure* 


lWM 


493  7oi6 

2105338 
i*3*2J4 


8710B4 
863978 

■  *■  ■■ "« 
7106 
6171 

£64 
71 

6* 


I 


S  ECTiON    VL 
JLeduftion  by  Decimals* 

Examples. 
•    fn  54°  g^neas,  what J.Stpr,  whtn  1  guinea,  is  r;pj 
I*  Ster* 

>,       1,05 
540 
420 

!•  Ster.  567,00^ 


(    42?    1 

*  Iri  $6}  !•  Stcr.  what  guineas  ? 

1,05)  567;°o(  540  guineas 

In  580  guineas  what  1.  Scots,  wken  1  guinea  is  13,4 
L  Scots  ? 

12,6 

j  008 
630 


h  Scots  73^o 

la  7308  r.  Scots  what  guineas  f 
12,6)7308,0  (580  guinea;. 

o 
'  Iii  67  crowns  what  merks  Scots,  when  I  crown  t» 
equaj  to  4,5  Jaerks  • 
*7 
'  *>* 
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301,5  merks  Scots. 
In  30T,  J  merks  Scots  what  crowns  i    . 
4>S)  3<>i,5(67  crowns* 

«        o  '    '. 

In  54  guineas  what  merks  Scots,  whets  x  guinea  is 
equal  to  18,9  merks  ?    Anfiv  1020,6  merks  Scots. 

In  1020,6  merks  Scots,  what  guineas  I     Anfr.  54, 

In  140  guineas  what  French  piftoLes,  when  I  guinea 
3s  equal  to  1,2  piftole  ?     Anfr.  168,0. 

In  1 68  French  piftoles  what  guineas  i     Anfr.  140. 

In  48  EnglHh  dls  what  EngUlh  yards,  when  1  ell 
Englifti  is  equal  to  1,25  yard  •     Atu?-  j6o,o© 

In  (m  EngYiSh  yards  what  fucb  cits  f    Anfr.  48. 

la 


rhYh  yards ' 


In  54  EnglHh  yards  what  Dutch  ells,  when  2  j^rtf  < 
fcnglifo  it  equal  to  1,33333  JJfHfch  «U  * 

i>33333 
666665 


71^99982  Dutch  ellt, 

tn  12  Dutch  ells  what  Engtiih  yards  f 
i>333)  7a>0flB(  J4  &*#*  JW** 

18/ 

In  ?2ol.  Sttcr,  what  French  crpwns,  whenr  x  \ 
Ster.  is  equal  to  4,4444  crowns  ? 

Anfr.  3199,9680  French  crowns.  } 

In  3199,9680  French  crowns  what  J.  Ster.  i 
Anfr.'  ^20 1.  Ster. 

In  180  guineas  what  French  crowns,  when  1  guiosi 
is  equal  to  4.66666  crowns?        1 
4,66666 
180 


839,99880  www. 

In  839*9988  French  crowns  what  guineas  f 

4y66666)8  39,99880(160  guineas. 

■<  11  hi 
o 

What  part  of  a  mark  is  lis.  i 

19 

Soo)i44,o(,9  ten&sof  a  mcrk. 

SECTION  Vl£ 


SECT  lb  #  Vtf. 

Of  the  Rule  of Three  in  Decimals* 

The  Rule  of*  proportion  having  been  already  fuf- 

ftciently  explamedjboth  as  to  its  nature  and  operation 

in  vulgar  arithmetic,  'tis  needlefi to  repeat  here  what 

has  been  there  laid.    Only  obferve,   that  inftead  of 

preparirig  yqur  numbers,  by  reducing  them  into  their 

lowed  denomination^  you  mud  now  bring  rlfeir.frac* 

tional  parts  ?hto  deciihaJs.  See  the  following  examples. 

If  I  pay  1.  3  :  16  for  i8f  yards  of  cloth,  what  will 

32|yards  of  the  fame  cloth  amoaitttp? 

The  fractional  parts  being  t  reduced  to  decimals, 
and  the  queftion  dated  as  ufua%  tfce-work  will  (land 
asfoUowt. 

yds.     /. 


1^5)124,4500(6,727  1.  price* 

5 

/•      /.    d.  j. 
1. 6,727027  is  equal  to  6  :  14  ;  6  : 1,945  &c.  the 
price  of  32  J  yards. 

What  mitt  the  penny  loaf  \*feigfc>  wfcenwhjeat  is 
ai'iOto-tbe  boll,  if,  when  at^s.  Wr  perboil^  the 
laid  loaf  weighs  si  ounces  ? 
L  qz.        A 

M">333333  :  5,5  •*  ,5 
5j5 

1666665 
1666665 

■■■■  ■  ■■  ■»■  ■  oz.  p.  w;  gr. 

>5)^83333i5(J,66666^e^uart6  3  :  13  «  8  fir** 

o-  * 

lii  If 


(    43£    J 

If  the  carriage  of  \  c.w.  40  miles  comet  to  6  d.  wiiat 
will  Be  the  carriage  of  carrying  i6j  c.w.  200  miles  f 

■   '  t    '  c.w*       L        c.w. 
If  ,$  :  ,025  ::  16,25 

^       #025 
.        6X2$ 

3**0 


,S),*p62s(,8iz$ 


Vim  /•  Xtf. 

Then,  if  40  :  £125  «  100 


100 


40)81,25000(2,03125  equal  to  l.a: o:  7j« 
o 
If  tire  beam  of  a  ballance  be  81  inches  long,    and 
cheats  at  the  rate  ofl.  7,5  per  cent;    how  much  is 
the  one  end  ffoortcr  than  the  other  I 
107,5 
100 

207,5  -•  81  ;:  100 
100 


207,5)8100,00(39,0361445  inches  for  the  Aort- 
.j-i- — u-i  (eft  end* 

1625 

207,5  .•  81  ::  107,5 
81 

i07> 
8600 

207,558707,5(41,9638^54  Ipngeft  end.    ' 
39,0361445  (horteft. 

450 . 

.     Inches  2,92  77109  anfwer. 


(   '43*    )        . 

Imallrhcre  ftate  down  fome  characters  with  their 
figriification ;  as  alfo  fome  fhort  decimal  tables  ;  and 
conclude  this  rule  with  pra&ical  examples  on  all  jts 
different  fecllons,  leaving  the  work  of  mod  of  them 
for  the  exercife  and  improvement  of  the  learner. 

This  mark  +  fignifies  addition,  as  8+5,  or  7+3+4 
cleoots  tha£  B  is  to  be  added  to  5,  and  that  7,  3>  and 
4  are  to  he  added  into  one  fum.  This  mark  — * 
lignifjes  fubtra&ion,  as  9—4  fignifies  that  4  is  to 
be  £ak;en  from  9.  This  mark  x  (ignifies  multiplication, 
as  7x9  fignifies  that  7  is  to  be  multiplied  into  9. 
This  mark  -f-  fignifies  divifion,;  as  I?  ~  6  fignifies 
that  18  is  to* be  divided  by  6.  This  mark  =  (ignifies 
jequalify  ;  that  is,  when  placed  between  number*,  it 
denotes  them  to  be  equal,  as  7+5=1?,  that  is  7  ad* 
.ded  to  5  is  equal  to  12  ;  and  15—7=9,  that  is,  7 
fubtra&ed  from  15,  gives  a  remainder  equal  to  ft. 
TThb  mark  ::  is  the  fign  of  proportion,  or  the  £ule  of 
Three,  it  being  always  placed  betwixt  the  two  mid- 
dle terms  in  proportion,  thus,  4  :  30  ::  6  :  30,  to  1* 
thus  read,  as  4  is  to  20,  fo  is  6  to  30* 


DECIMAL   TAFLES. 


C  01  N. 

ll.Str.the  integer- 
,05=:Xi. 
,004?  66=1  </. 
,001041 6=1  £r. 


AVERDVPOISE. 

in  lb.  the  Integer* 
,2S=i*r. 
,00894^=1/*. 
,0005  sS=i  oz. 
,000034=1  dram. 


Troy  weight. 
I  lb.  the  integer* 
,08333=10*. 
,004166=6=1^.^. 
,000173=1  gr. 


Time. 

\  year  the  integer. 
,002739=1  day. 
,0001 1 4=  f  hour. 
j090ooio=tfi  minute. 


Time. 

I  day  the  integer. 
,041666=1  hour'. 
,000604=1  minute. 
,00001 1 5  7=1  fecond. 
Cloth 


Clot*  meaiure.       i      JLigjUD  truafirrcj. 
l  yard  Jthi  integer.       I     I  getton  thejntegtrJ 

^0625=1  *ndt+     j         j0625==ti  cKop. 

Land  meafore. 
I  tftfr*  *f A*  -integer* 
,2$=p»i  rood. 

,©00173©==!  <# 


Corn  meafure. 

1  &//  *Ae  integer, 
jtfxsifirlot' 
,0625—1  feci. 
^015625=51  4>p/>. 


-The  ufe-pf  thefc  tables  will  be  very  evident  by  the 
jfellojving  example. 

Let  it  be  required  to  'fad  the  decimal  parts  cy£va- 
:lent  to  17  s.  9  d.  2  farthing*. 

,05=1 1.  Therefore,  1 7»,of  =^,85  ==  rfe . 
It  ,^4*66=sid.Therefore  ,0041 66x9=^3  7  49  4=^. 
:&,ooio^i$=if.therefore,QOi04i6v=a=>op2p8  3=2/. 

Gonfequently  their  ftm  is  ,889577=5171 

What'f  the  fum  when  f  of  l  of  f  of  a  (hilling  11 
added  to  |  of  a  guinea,  a  guinea  the  integer  f 

£  of  i  of  f  is  7zo  which  reduced  to  a  decimal  is  ,025 
and  ,02$  of  a  s.  divided  by  at,  quote*  ,qqzio  of  a 
guinea  and  £  of  a  guinea  18^875. 

r        ,8w         - 

Sum  ,$76ip=i8e.  44. 

What's  the  km  of  f  of  409.  and  f  [of  Jos« 
Jii,75andf  is,d 
*75  ,6 

40  SO 

'L"l     .     lil"  ^tm^mi^mm^m 

y>^o  18,0 

_j 30 

'  Sum^fhilliog* 


\g^V*Vtfsfem<af^  ©t ja  r  crown  awd  $  rfraL  fitcr. , 
a  1.  the  integer! 

4  of  a  crown  is  ,87$  .which  divided  by  4  quotes 
,31875  of  al.  and  £  of  atls  ;8. 

,2i875 
Suml.  ?,pi87fr=l.i  :  o  :  4f. 

What's  the  fuoi^f^  -of*  ctwwiana  f  of  a  1.  Ster. 
.*  crpwn  the  integer-'      *  *        • 

Anfwer„  4*075=^4  crowns^i  pence. 

What's  the  ram  of  £  of  a  fell  and  £  pfan  Acre,  aa 

*cre  the  integer?     Anfr.  ,3046875—32  fall*  ^7  eU* 

deduce  7J  pence  to  the  decimal  of  a  (hilling,    a 

xwown,  al.,Sterv  a  guinea,  an  half  crown,   a  *ierk 

'Star,  and  a  mcrk  Scots. 

IMvide.(as  ocfore  djrefled)  the  ffcen  j>a*ts  hy  a 
number  expreffirig  how  many  Jucib  parts  make  the  in- 
teger of  t&  decimal  fraction  required* 

What's  theTum  of  f  I.  |  of  a  s.  and  4  of  a  penny, 
a  L  the  integer?        Anfr,  ^^M^****  £#624  d.   • 

What's  the  Turn  of  £  of  a  lb.  and  |  of  an  c.w.  an 
4.w.  the  integer  ?         Anfr.  ,307133=33,210. 

What's  the  funs  <tf  |*f  a  peck  and  f  of  a  boll,  a 
boll  the  integer  i  .  Anfr.  ,61 5*25  of  a  boil  equal 
to  9  pecks  3,4  lippies. 

What's  the  difference  betwixt  J  of  a  guinea  and  £ 
of  a  crown? 

4  i»  ,75  andjk,a5 


3,75 

25 
50 

5,25 
3,75 

Difference  i;jo=5X  $< 

,6d.    ' 
What'i 

WKatVthc  difference  betwixt  i  a/a  penny  and  1.  51  > 
f=±,6  and  5i=$,$ 

4  240 


220 
no 

1320,0  pence. 
>6 


Difference  1319,4=1. 5:  s  ?  .  n>4w 

What's  the  difference  betwixt  ,0974  of  a  yard  and 
>374  of  a  nail  ?  Anfh  1,1844  nail. 

What's  the  difference  betwixt  ,03 12  of  an  ounce 

Troy  and  ,0625  of  a  lb.  Troy,  an  ounce  the  integer? 

Anfr.    ,7188  of  a  ounce=i4  p.w.  9,024  or. 

What's  the  difference  betwixt  £  of  a  fall  and  *  of 
*n  *Fef  4nfr.  127J  fallsw         7 

What's  the  difference  betwixt  4  of  a  pert  and  *  ©f 
a  boll  *  Anfwer  oj  pecks.  * 

What's  the  difference  betwixt  J  of  a  pint  and  1  of 
a  gill  ?  * 

I  *f  a  gill  is  ,75  and  I  of  a  pint  is  ,375. 


,375 
16  gills  in  j  pint. 


Difference  5,25  gills, 

What's  the  difference  betwixt  Z  of  2  ells  and  1  c/ 
a  tall  running  meafure?  '  *  •    " 


•i— >$75         •       andf=,2 
*  6 


1,2 

-   dl ,55  difference  =  2,2  on-      ^ 

3^¥ 
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Wyhxt  known  part  of  50  (hillings  11  |  thereof? 
50 

8.  30,0 

What's  the  nrodutf  when  1.  5  :  12  : 9  i|  multiply^ 
fcyl.^:6:if 

j.     </.  /.      *. 

12  :  9  6:1 

12  *2 

24P)i5^oooo(,637;ofal.   249)7?,o(,3.p4i66ofak 

o  160 

3,304166 
5,637* 

16(20830 
23 I 29162 

7     9912498 

19824996 
16520830 

product  1.  i8,6272358250=:l.i8  :  12  :  6  t  2,14639- : 

What's  the  product  when  5  c-w.  3  qrs.  7  lb.  is  mul- 
tiply *d  by  3  qrs.  14  lb.  and  a  tun  weight  the  Integer. 

5  c.w.  3  qrs.  7lb.=,29  of  a  tun,  and  3  qrs.  141b. 
=>0437  of  a  tun,  and  their  product  is  ,012673  of  a 
.    tun=ib.  28,38752. 

What's  the  product  when  |  of  a  crown  is  mulfci- 
ply'd  by  i  of  a  guinea,  a  guinea  the  integer  ? 

1  of  a  crown  is  ,1 785  of  a  guinea,  which  multiply'd 
by  i  or  ,875  of  a  guinea  produces  ,1561875  of  a 
guinea  =  3»a799  &c.  fhil^ngs. 

What's  the  producl  wfonff  of  a  guinea,  is  multi- 
ply'd  by  1  of  a  crown,  a  crownf  the  integer  ? 
Anfr.  2  crowns,  3,78  (hillings.  * 

What  decimal  part  of  a  guinea  is  f-  of  1  of  -|  of  a 
crown  ?    •   V 

The 

■'*■#' 


Tha  «M^itt£finfliiiiiireducod^  is  j.JL<lWll,m'Jtt 
of  a  crown,  and  this  multiply'd  by  5^«  and  divided  by 
ai,  quotes  ,0104119  of  a  guinea,  the  anfwer. 

How  oft  is  i  of  30  guineas  contain'dJae£  of  3  crowns? 

{.of  g. crowns  is  ,62£  of  a  guinea*  by;  which  divide 

30  gukrcasy  and  the  quotient' &  /ft  for  the  anfwer. 

How  oft  U  4  of  a  nail  contain 'd  in  J*  of  a  yard  f 

Anfr.  19,2  times. 

What's  the  fun)  of;  of  an  ell  and  j  of  half  a-quarter? 

5}3P(AooG975.ofan.elL 

,i2«5=±=4  ofWeBI 


Sum  ,2  tenths  of  an  elL 

What's  the  product  when  £o£a.ptnny  Ster.  is  mul- 
tiply'd by  4  of  a  1.  Scots,  a  o*owo~tfe*it»#eger  ? 

I  of  a  penny  will  be  found (to>be,<SiB5  of  a  crown, 
and  4  of  a  1.  Scots  will  be  ,20%  of  a  crown  ;  and 
thefe  multiply M  together  produce,  ,008)603}$  of  a 
crown,  the  anfwer. 

What's  the  fum  of  J  of  a  merk  Scott^of  a  guinea, 
4  of  a  French  piftole,  and  4.  o£  a4br*MJt-erowfl,  a 
guioeavtbe  integer^ 

,0132275=7  merk  Scots 
,2&'t         =yguiaea* 
,JG4 16,66=3^,  pjftpk*, 
,0803*71=*=$  crown, 

•  r  i-  •    1        ,  ...     - v    *- 

Sam  ,4477512  of  a  guineas  8.  %:  4;:  $339* 

What  decimal  'part  of  a  merk  Scots  is  I  of  a  firth- 
ing  ?.  Anfr.  ,01*40625  ofa  merk  Scotsv 

What  decimaTpart  of  f  guinea' is  f  of  a  Frenth 
crown. 

I  of  a  French  crowtr  15*3^,4 d.  which  divided  ty" 
120  the  pence  in.  f  guinea,  quotes  ,25  71 428^5  off 
guinea,  the  anfwer; 

WJiatdeeimal  part  of  3  bblUisJ  of  ?  Tippies  ? 
Attn;  ivwjod 


r 


What  cfcrima!  part  of  9  finglffh  mfles  «r  I  of  |  of 
*t  Inches  ?  Anfr.  ;oboo09<>42245:  of  9  mhYs. 

What  number  is  that  wherebv  if  you  multiply  iW^ 
the  product  will  be  cqtfal  to  the  quotient  when  you 

divide  f88  by  4  J 

188  4)t^o(,25  dumber  re^ruired. 

940  4)188(47  Quotient!. 

376  ,  -— • 

'  o 

47,00  product. 

Whether  do  you  account  1\  d.  on  the  (hilling  or 
2}d.  on  the  Scots  merk  the  greateft  gain,  when  d 
(hilling  is  to  a  merk  as  9  to  xd  I 
9  :  2,5  -  10 
10 

*  /• 

9)25,0(2  :  3$  gain'd  by  the  merk,  at  the  rate  of 

2£d.  on  the  (hilling,  Co  that  the 

7  greater  gain  is  oh  the  (hilling. 

9)28(3 


How  much  muir  ground  may  I  give  in  exchange  for 
14  acres  1  rood  id  raits  of  rich  clay  ground,  when  1 
arrcof  the  clay  is  worth  5  acres  3  roods  26  fails  of 
the  muir? 

The  roods  aud  fairs  on  both  fides  reduced  to  deer* 
nrals  of  an  acre,  the  numbers  to  bi  multiply'd  wilt 
stand  thus, 

a. 

SfifS 


their  produtt  h  84,0859375:^45 13J  of  moSr,  anfr. 
Kkk  How 
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How  much  linen  may  I  give  for  20  yards  t  qr/$i 
nails  of  cambric,  when  1  yard  of  the  cambric  is  worth 
3  yards  3  qrs.  1  nail  of  the  linen  ? 

Anfr.  78  yds.  ,co  of  a  nail  of  linen. 
If  the  breadth  of  a  ridge  of  land  be  7  ells  3  qrs.  how 
much  of  the  length  will  go  to  low  I  peck  of  linefeed, 
at  100  fquare  ells  to  the  lippie  t 
7,75)40O,oo(5i,6i25==5i  ells  2,4  qis.  the  anfwcr. 

25 

If  the  height  of  a  dry  ftone  dyke  be    ?|  qrs".  how 
much  of  the  length  goes  to  make  34  roods  of  work.' 

ell.         ells  in  i\  roods,  ells. 
7$  qrs.  is  1/9375  )  126,0000    (  65,032358  length 
-  '    ■■  (rquircd. 

1250 

How  oft  is  i  of  a  penny  contained  in  £  of  a  guinea  \ 
.       .'  Anfr.  252  times. 

Whatdecimalpartof  2ool.is2£  pence?  Anfr.  ,00052. 
What  decimal  part  of  3  tun  weight  is  8  lb.  ?  , 
Anfr.  ,00119. 
What  are  the  decimals  of  3,  4,  5,  6,  .7,  8  pence, 
one  pound,  one  guinea,  one  merk,  one  crown,  one 
milling,  one  moidore,  and  one  French  piflofe  teiug 
fucceffively  made  integers  ? 

As  dating  the  fisveraf  anfwers  to  this  example  would 
take  up  too  much  fpace,  I  leave  it  undone;  and  pro- 
ceed to  lay  down  ibme  ihort  practical  rules  whereby 
the  learner  may  find  the  quantity,  of  liquor  contain'^ 
in  any  vefiel  upon  occafion,  and  thereby  improve  hior 
felf  further  in  decimal  arithmetic.  And  I  fiialf  $& 
begin  with  finding  the  feyeral  Multipliers,  Divifors, 
and  Gauge  points  belonging  to  the  different  meaiiires 
now  ufed  in  England. 

'      ***•  *'or  Rectilineal  figures,    whether  Triangular 
Quadrangular,  or  Multangular. 

382)  r,oooo(,oo $$a6  Multiplier  for  ale  gallons. 
,  231  )i,oooo(,oo 4329  Multiplier  for  wine  gallons. 

-        *6t, 


*rn 
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268,8)1, oodo(,p03  7202  Multiplier  for  com  gallons. 
a  1 50,42)  i,ooopoo(,cx?046^02;Multr.  for  corn  bufhels . 
So  if  the  foli'd  inches  in  any  Rectilineal  veflel  be 
multiplyM  by  the  faid  multipliers,  or  if  they  be  divid- 
ed by  thedrvifors  282,  231,  268,8,  or  2150,42,  the 
produces  or  quotients  will  be  the  content  of  that  veflel: 
in  English  gallons  and  bufhels  in  their  respective  tnea- 
iures. ' 

2dly.  For  circular  veflpJs,  the  following  Multipli- 
ers and  Divifors  are  to  be  ufed. 

282^785398(,oo2785  Multiplier  for  ale  gallons. 
-  ?3iJ*7^539^0°P3  J99  Multiplier  for  wine  galls, 
,785398)282^000(359,0$  Divffor  for  ale  gallons. 
^785398)231,0000(294,12  Divhor  for  yirie  gallons. 
,785398)2150,000(2758  Diviior  for  corn  bufhels* 
The  fquare  root  of  the  divifor  is  the  Gauge-point. 
C  ale  meafure    is  1,6,79 
The  Gauge-point  for  Clares  in  <  wine  meafure  is  15,10 

£  malt  bulhel    is  46,36 

_  .  „  r     •       C  ale  meafure,    is  18,95 

The  gauge.po.nt  for  arcu-S  Whicb^e>  b  i7S 
lar  figures  4a         -        ?  ^t  bl^el,  V$*,3* 
Note,   When  the  word  area  is  mention'd,    you 
jnuft  understand  it* to  be  the  content  of  the  veflel  upon 
I  inch  deep. 

PROBLEM    j. 

To  find  the  content  of 'any  right  lined  ve/Ielin  ale  or 
wine  gallons. 

RULE,  find  the  area  in  inches,  as  (hall  be  im- 
mediately  directed,  then  bring  it  to  gallons,  by  divid- 
ing it  by  282  for  ale,  or  by  231  for  wine,  orfcy 
.  21 50,42  for  buftiels  $  or  elfe  by  multiplication,  by 
^003546  for  ale,  or  b.y  ,004329  for  wine,^  or  by 
,00046502  for  jcorn  bufliels,  and  thofe  quotients  or 
produces,  multiply'd  by  the  depth  of  the  veffel  give 
fhe  consents  in  the  respective  meafures.  ' 
Examples. 
Suppofo  a  back  or  cooler  in  form  of  a  Parallelogram, 
pr  long  fquare,  to  be  250  inches  long,  84,5  inches 

broad, 
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broad,   and  7  inches  deep ;   bow  ina&y  gaUom  tf 
worts  doth  it  contain  I 

Multiply  350  by  $4,5  and  the  product  is  3112;  the 
area  io  inches,  which  divided  by  283,  quotes  the  area  1 
in  Englilb  ale  gallons,  viz.  74,9,  and  tbj*  multiply'd  I 
by  the  depth  7,  gives  534,3  gallons  of  ale,  tbeanfwer. 

Note,  If  you  had  multiply'd  3113$   by  &>&4h 
and  that  product  by  7,    the  content  would  have  jhetf  I 
the  fame. 

0r,  If  74,9  had  been  multiply'd  by  7,  B*d  thepa- 
do&  divided  by  282,  the  content  would  have  been  the 
same. 

And.  if  21  \%S  bad  been  divided  by  231,  or  muh* 
ply'd  by  ,004329,  and  bdth  quotient  and  proW 
multiply'd  by  7#  each  wowld  have  give*)  £40,1;  £*1- 
Ions  of  wine  for  the  content.. 

To  find  the  true  gauging  place  in  a  cooler* 

RULE,  Suppofiag  its  bottom  to  be  cowerM  all  i»tr 
with  worts,  £p  k  in  8  or  ro  feverai  places  as  remote 
and  equally  dktant  from  ,each  other  as  you  can  wc// 
dp,  noting  down  the  wet  inches  and  deqknai  parts  of 
every  dip,   * 

Divide  the  fum  of  all  thofe  dips  by  the  number  of 
place*  you  dip'd  in,  and  the  quotient  will  be  the  mtaa 
Nnjet  of  all  thole  dips. 

Laftly,  find  put  fucJh  a  place,  by  .the  fide  of  the 
cooler  (if  you  pan)  that  juft  wets  the  feme  with  that 
mean  dip,  and  maxe  a  mark  there  for  the  true  and 
conftant  dipping  place  of  that  cooler*  Then  if  any 
Quantity  of  worts  (which  covers  the  whole  cooler)  & 
dipped  or  gauged  at  that  place,  and  the  wet  inches  fo 
taken,  be  multiply'd  into  the  area  of  the  back  in  gal- 
lons, the  produft  will  fhew  how  many  gallons  of 
worts  are  in  that  cooler  at  that  time,  provided  the 
'fides  Hand  at  right  angles  with  the  bottom, 
PR  OB.     II. 

To  find  the  content  in  ale  or  wine  gallons  or  corn 
bulhels  of  any  Prifm,  what  form  foever  its  bafe  »  & 

A  Prifin  is  a  folid  contained  under  feverai  planes, 
%*ving  4t*  bates  alike,  equal,  und  parallel, 

Suppofe 
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Suppofe  a  tun  or  eiftern  wbofetaie  is  a  right  angl- 
ed Parallelogr»n  ©J  long  i^kaec,  it?  fengtfe  .being 
49,3  inches,  its  breadth  36,5  inches,  and  depth  4?>§ 
inches  %  what'*  tecowint  ia  ale  An4  vine  gaJApns, 
«aiKl  in  taulieis  i 

W&E,  The  length,  ferea^  4ftf  depth,  btiflg 
**»ul*iplie4  info  one  apojher  pro^pce  7^56,57;  a*>4 
this  divided  by  282*  4W*es  271,83  ,a^ga41ans;  §x4 
&Y}M  by  23*,  quotes  33*#34-wjii*g»U09i;  ajtf  di- 
vided by  215:0,42  quotes  35,65  com  bu/hejs  that  fob 
^cjflprpwijlhpld. 

PROR    «I. 

To  find  the  content  of  a  ttun,  wbofe  J>afi*f«e  alii* 
*od  .parallel,  but  ttfiagtaj,  being  the  tVuftwn  >«f  a 
^yrajipid, 

JK&£,  KM  the  ase**f  **&  t^fip>  *frf  *4»eaji 
frppfirtfawlltotvs&k&em,  tb««nnuitiply  rthe,fuxn -of 
thofe  three  by  f  of  the  depth,  ;***  the  jjroAifi  ij  the 
SWMpnt, 

Suppofc  then,  **i»«vbefeJba&s  atsRaraJWograma, 
the  tength  of  ithe  (greater  is  aw  jndwfc  And  breadth 
fibnogf  7o*ocjttw,;  *he  length  of  *be  ieflerjraife  j8o, 
ftttl  its  bflcadftb  $6 ;  and  rthe  depth  of  the*un  42  tack- 
les $  What's  the  content  .ro.afe  and^tiKigaltansi 

Multiply  1590  by  90,  tthe  pnodwiQ  is  W,  the  avea 
of  the  greater  bafe  in  Inches  i  find  80  multiply 'd  by 
6f>y  f>r^tt^44foiiK&e*tar^ 
then  .multiply  the  <t wia.areas :»**©  <»cb  Attar*  jmd  *he 
j>*>du£  is  $f  $60000,  whQfcfi\V2*timt{wbkb  you'll 
hereafter  Jeatn  to  *&*»£>)  is  sofcVi*  ^eometricaj 
tiro*  rpcppofitional. 

A*  /&  «#«& 

Tbegreatoriwca  -7000 

The  lcfler  area  4480 

Themtan  propoxtkioai  ^600 

17080 

|of  theoVpth        »T4 

282)239120(847,94  ale  gallons. 
231)259120(1035,15  wine  gallons. 
PROB.     IV. 
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PROB,    IV. 

To  find  the  quantity  of  malt  in  a  cittern,  or  upon 
a  floor. 

RULE,  Fkftfind  the  area  of  the  bafe  in  buOicls, 
by  multiplying  the  length  by  the  bread  thy  and  divid- 
ing the  product  by  2150,42  (or  by  2738,  if  the  bafe 
be  circular)  and  that  area  multiply 'd  by  the  meat 
depth,  gives  the  content  in  bufhcls* 

Note,  You  mutt  take  the  mean  depth,  as  directed 
in  Problem  I. 

There  is  a  cittern,  whole  length  is  84  inches,  and 
breadth  54  inches,  and  the  mean  depth  43,6  inches; 
what's  the  coutent  in  bulhels  ? 

84  multiply'd  by  54,  produces  the  area  in  inches, 
viz.  4536.  which  divided  by  2150,42  quotes  2,1093 
buftiels,  the  area  upon  1  inch  deep,  which  multiply 'd 
ty  4?>6  the  mean  depth,  produces  91,98  bulhels,  the 
content  of  that  cittern. 

Suppofe  a  quantity  of  malt  upon  a  floor,  whofe 
length  is  245  inches,  and  the  breadth  184  inches,  and 
the  mean  depth  5,6  inches;  how  many  bufhelsare  there? 

Multiply  245  by  184,   and  the  product  is  45080* 

which  divided  by  21/0,42  quotes  20,96  buftiels  the 

area  at  1  inch  deep,  and  this  multiply'd  by  5,6  the 

mean. depth,  produces  117,376  the  content  in,  buiheU. 

P  R  O  B.     V. 

The  diameter  of  a  circle  being  given  in  inches,  to 
find  the  area  and  content  in  ale  or  wine  gallons. 

RULE,  Multiply  the  fquare  of  the  diameter  by 
,002785  for  ale,  or  by  9003399  for  wine;  or  if  it  be 
divided  by  359>°5  for  ale,  or  by  294,12  for  wine,  the 
products  or  quotients- will  be  the  refpeclive  ale  or  wine 
gallons  at  I  inch  depth,  which  multiply'd  by  the 
depth  of  the  veflel,  gives  the  content  required. 

Suppofe  then  the  diameter  at  the  bafe  of  a  circular 
veflel  be  32,6  inches,  and  depth  of  the  veflel  38  inch- 
es; what's  the  content  in  ale  or  wine  gallon^ 


Tkc 
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TShe  fquare  of  32,61s  1062,76* 
'l^en,  359,05)  1062,76(2,9599  area  in  ale  gallon*. 
And,  294,12)1062,76(3,6133  area  in  wine  gallons. 
Or,  1062,76 x, 002785=512,9598  area  in  ale  gallons* 
And,  1062,76x^003309=3,61 33  area  in  Wine  gallons* 
Again,  2,9599  x  38=112,4762  content  in  ale  gallons. 
And,  3,61 33  x  38^=13,7,3  content  in  wine  gallons. 
PROB.    VI. 
The  longeft  and  {horteft  diameters  of  an  Elliptical  or 
Oval  veflel  being  given,  to  find  its  area  and  content 
in  wine  or  ale  gallons. 

RULE,  Multiply  the  two  diameters  together,  and 
for  the  area  and  content,  do  with   their  product  as 
.  with  the  fquare  of  the  circle's  diameter. 

Admit  then,  that  the  longeft  diameter  at  thebafeof 
ail  oval  veflel  is  81,4  inches,  and  (horteft  diameter 
54,6  inches,  and  depth  of  the  veflel  45  inches;  what's 
the  area  and  content  in  ale  or  wine  gallons'' 

The  product  of  the  two  diameters  is  4444,44. 
Then,  359,05)4444,44(12,38  area  in  ale  gallons. 
And,  294,12)  4444,44(15*1 1  area  in  wine  gallops. 
Or,  4444,44 x, 002 785=1 2, 38  area  in  ale  gallons. 
And,  4444,44 x,oo33go=i5>i  1  area  in  wine  gallons* 
Again,  12,38x45=557,1  content  in  ale  gallons. 
And,  15,11  x  45=679,05  content  in  wine  gallons. 
PROB.     VII. 
To  find  the  content  of  a  tun,  whofe  bafes  are  par- 
allel and  circular,    being    the  Fruftum,  of  a  Cone, 
which  you'll  have  occafion  to  fee  defcrib'd  afterwards. 
RULE,  To  the  produa  of  the  greater  and  leiTer 
diameters  add  \  part  of  the  fquare  of  the  difference  of       ' 
the  diameters,  and  that  fum  is  the  fquare  of  a  mean 
diameter,  with  which  proceed  to  work  in  all  relpecls 
as  with  the  fquare  of  the  circle's  diameter,  and  you'll 
have  the  content  in  ale  or  wine  gallons. 

Suppofc  then,  the  greater  diameter  to  be  80  inches, 
and  the  leiTer  diameter  7  c  inches,  and  the  depth  of 
the  tun  34  inches;  what's  the  content  in  wine  ot  ale 
gallons. 

80 
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8ox  7te5$8*>  And  8<*-*7fflMty  ftticfaxpsssgr, 
and  g*  ^3*t*c7»  Th*tt  $6to*  27**$  7j#  *nd  tfcfc  k 
th*%«tt*6f*llfcfrdi*tihcfer.  ^    ... 

T**»>  35*^f)?r>7,©0(  1^874  fttda  fate  g&tfe^sj 
Am*,  *94)**)*7°?><*>(*M  arcato  wine  galfoa** 
Again,  15,*^* 34*^543,^6  contest  taste  gallon* 
And,  i*,**  x&d&Wf*  <x*ito#i  in  wtoe  galkx*. 
Fit  OB.    vm. 
To  ooaipmi?  th*  con*****  of  aay  cioft  *afle. 
T*  do  rite,  tbd  tfere*  ftltowlfig dtmtfofion*  muft  b» 
truly  taken. 

C  The  tawg  diantete*       p 
Vn.J  TM  head  dklnietcr        >withki  tbt  €*& 
(J  The  fctagth  Of  tbe  daft  3 
ft  taking  thtfft  dhneofiot*,  k  m*tt  be  ttttfattj 

4&fefVeA 

I  That  the  fohig  bote  b*  in  tde  Inid&d  df  fbe"  c*Jfc> 
and  that  tbe  bu6g  ftaflTaftd  thd  ftaff  oppofit*  to  tfc* 
bung  hole  ate  both  fegafafj  and  eveto  withhi. 

II.  That  tfcti  h&uls  of  the  eaik  are  <HfuaJ,  and  trtrfy 
circtriar;  Jffo,  tbfc  diftance  between  the  infide  of  th« 
chine  tft  the  Otftfid*  of  ite  opj*>(h*  ftaff,  will  bt  tfce 
toad  di*ntt*tff  wfthte  t"b«  taft  my  ti*af , 

III.  Take  the  fcWteft  diftance  or  length  betweett 
the  &rt&kft  of  tho  two  heads,  from  that  htogth  &fr~ 
trad*  1 7  inch  (more  or  left,  according  to  thelargenefs 
of  the  <lafe)  fop  the  thk>kn*fi  of  the  hteadi  the  re- 
maJrj<kf  will  b*  ffce  length  of  the  calk  within.  Bat 
if  tho  cafe  be  aifcpty,  yoy  may  rake  tb*  lengthy  by 
putting  a  ftftfk  rod  iftat  tbd  top  bote,  and  allow  for 
the  tbfekfttft  fifth*  html. 

Now*  by  thefe  ditnenfiona,  »fte  would  think  the 
content  of  0b*  cafe  Was  pflr&aty  Ifofifttdi  but  tbedia- 
rteWfs  attd  length  of  ono  $a4k  may  be  equal  to  thofe 
of  another,  and  yet  one  of  thofecafk*  tttey  contain 
federal  gaficJHB  more  than  the  other. 

Therefore,  thota  caiwot  be  oft*  general  rtile  giVfl* 
wlfereby  th«  doiftettt  of  all  forts  of  caflfc  dan  be  found. 
And  for  that  reafon,  officers  of  excifc  do  ufuaHy  fbp- 

poft 
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JK)fe  every  caik  to  be  in  fome  of  the  following  form* 

I.  The  nuotye  Frufium  of  a  Spheroid,  vihen  the 
ffcaves  of  the, casiare  very  much  curved. 

II.  The  midd$'Fru(tum  of  a  Parabolick  Spindle, 
-when  the  ftaves  between  the  bung  and  head  are  fome- 
thing  iefs  curved.      .  \  „ 

III.  The  lower  FruAums  of  two  equal  Parabolic^ 
Conoids,  when  the  ftaves  between  the  bung  and  head 
Are  very  little  curved. 

IV 0  The  lower  Fruftums  of  two  equal  Cones,  join- 
ing together  (as  the  lad)  upon  one  common  bale; 
and  having  the  (laves  (trait  between  head  and  bung: 
RULE,  The  (horteft  apd  moft  practical  way  of 
finding  the  content  of  each  of  tboijb  forms,  is  to  fiad 
fiicn  a  mean  diameter  as  will  reduce  the  caik  to  a  cylin- 
der or  an  exad  round  calk.  Thui,  multiply  the  differ- 
ence of  the  bung  and  head  diameters'  by  ,7  for  a  Sphe- 
roid ;  by  ,65  for  the  fecond  Form ;  by  ,6  for  the  third 
Form ;  and  by  ,55  *°r  the  fourth  Form  j  and  the,  pro- 
duct added  to  the  head  diameter,  gives  a  mean  diame- 
ter ;  with  which  proceed  to  work  in  ail  reflects  as  you 
N  did  with  the  diameter  of  the  circle,  and  (o  you'll  find 
the  content  in  wine  or  ale  gallons  as  required. 

Suppole  then,  the  bung  diameter  be  3a  inches,  the 
head  diameter  24  inches,  and  length  40  inches ;    the* 
contest  in  each  variety  is  required. 
32r 

8  difference* 


1776 
2664 

59* 

©7fr;i6  fquare  of  the  mean  dhinctci-. 
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$$9>°J)* 76,16(2,44  area  in  ale  gallons. 
494,12)876,16(2,975  area  in  wine  gallons. 
876,16  x ,002)85=2,44  area  in  ale  gallons. 
876, 16  x  ,00 3 399=2,9  78  area  in  wine  galfonsv 
Then  2,44  x  40=97,6  content  in  ale  gallons. 
and    2,975 x  40=1 1 9  content  in  wine  gallons. 

Now  for  the  2'd.  form. 
8  difference  of  the  diameters; 

M 

4  4     head  diameter. 


29,2  mean  diameter. 
29,2 


584 
2628 
584 


852,64  fquare  of  the  mean  diameter. 

559,05)852,64(2,374  area  in  ale  gallons. 
204,12)852,64(2,898  area  in  wine  gallons. 
Then  2,374x40=^=94,96  content  in  ale  gallons. 
And    2,898  x  40=1 1 5,92  content  in  wine  gallons. 

The  content  of  the  third  Form  will  be  found  to 
be  92,4  ale  gallons,  and  of  the  fourth  8^,85  fuch  gal- 
lons. •  . 

The  contents  of  thofe  4  calks  may  be  eafily  found 
by  the  Aiding  rule  thus, 

For  the  &r(k  form. 

Set  the  gauge-point  18,^5  upon  D,  to  the  length 
40  upon  C ;    then  againft  the  mean  diameter  29,6  u- 
pon  D,  is  97,4  ale  gallons,  the  content  upon  C. 
For  the  fecond  form. 

Againft  29,2  the  mean  diameter  oh  D,  1503,4  ale 
gallons  upon  C. 

For 


(   h    > 

For  the  third  form. 
A  gain  ft  28,8  the  mean  diameter  on  D,  is  92,4  ale 
gallons  upon  C. 

For  the  fourth  form. 
Again  ft  28,4  the  mean  diameter  on  D,  is  89,85  ale 
gallons  upon  C.  % 

Note9  1  fhould  have  here  laid  down  rules  for  gaug- 
ing a  copper,  for  finding  the  fall  of  a  tun,    with  a 
table  of  the  fegments  of  a  circle  for  finding  the  ullage, 
ok  quantity  of  liquor  remaining  in  a  ca&  with  its  axis, 
either  parallel  or  perpendicular  to  the  Horizon ;    but 
as  the  book  is  already  fwell'd  to  more  than  I  at  firft 
intended,  and  as  there  are  feveral  books  on  that  art 
done  by  perfbns  of  better  experience,  I  recomend  fuch 
to  the  curious  learner,  and  proceed  to  conclude  this 
chapter  with  a  few  more  very  uleful  and  entertaining 
examples. 

If  the  firkin  of  butter  in  England  coftl.  I  :  I ;  hov 
jnay  1  fell  the  ib.'  in  Scotland  to  gain  50  1.  per  cent  i 
N.  B.  A  firkin  of  butter  is  64  lb.  Engliftt  weight. 
/*.  /.    J.       lb.     . 

59      :  r— 1  ::  1 

IQO     240  150 

5000:252    ::    ISO 

150  "    \ 

~ d.  f. 

59100)378100(6,4067  pence=6  :  if|  anfwer. 

47 

A  man  in  the  beginning  of  a  fair  fold  cloth  at  Us. 
6d.  per  ell  and  gain'd  thereby  1 5  1.  .per  cent,  but  in 
the  end  of  the  mercat,  he  fold  the  fame  fort  of  cloth, 
at  12s.  per  yard;    what  did  he  gain  per  cent,  on  the 

See  the  ivcrk  $n  the  next  fage. 
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/.  J. 

n,5  :  115  ::  12 
12 


11,5)1580,0(120 

■  ■              100 
o 

20  1.  per  cent,  anfwer. 

A  merchant  buying  at  8  s.  8  J.  made  7 1,  per  ctnt. 
oti  the  Tale;  what  would  be  have  made  per  cent,  had 
he  bought  at  7s.  3d.  ?  f       .      * 

8,5  :  107  .V  7,25 
8>* 


S56 

1  '•    / — 

— - —  106 

425    

1.  25,44827=1. 25 : 8 ;  1  x  *,  anfr. 

A,  B,  and  C,  creditors  to  D,  have  refpeclively 
claims  againft  him  to  the  extent  0fJ.48J.57,  and  l.oi 
A  s  money  was  due  7  months  hence,  JTs  12  months, 
and  L  s  18  months  hence :  the  poor  unfortupate gen- 
tleman D,  had  only  ico  I.  to  pay  with  all;  what 
will  tall  due  of  the  tool,  to  each  creditor,  and  what 
*Ul  it  be  per  pound,  at  5  J.  per  cent  I 
**•    A    m.  m.    I.     m.  m.    L      tn. 

J2;5':7  12:  5::  12  J2:5::i« 

7  J2  18 

^)S5,ecof2,9x6      12)60(5  I2)^o7(7,5 


o 


w . 
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too 

102,916  :  48  ::  100(46,639 


5 

TOO 

105    2    57    s* 

100C  54,285 

7>5 
TOO 

^07,5  :  9*  •• 

I00(  84*651 
Sum  185,575' 

185,575) 

ioo,ooo(,$388 

Rem.  121900. 
/. 
,5388 x  46,639=25,1290932  A*i  mar*, 
,5 388  x  54*285=29,248758  B's  (hare 
,5388  x  84,65i=45,6o99;588  C's  (Jiare. 
for  proof  add      ,121900  remainder. 

1.  loo 
/.  /.        /. 

Then,  if  185,5  75  :  100  :  20 

'  20  ,20 

2O0O 
20 

If. 


37ii,5oo)4oooo>ooo(io,777J==ic}:9 :  f  »3 
: {per  1. 

5105 

In  1659  (billings  Ster.  what  merkt  Scots  ? 
1659 

9 
yo)i49?T(i 493,1  merk?  Sc$t8> 

1 


(    45<?    > 

A,  B,  C,  D,  and  E,  niad«  a  joint  ftock,  and 
gain'd  540 1.  their  ftock  in  common  was  1. 7200, 
thereof  A,  put  in  7 1.  for  B's  6  1.  and  B>  tf  *lf  for  C's 
7,  andC,  5l.for  D's  12,  arid  t>,  3I.  for  E's  7;  and 
they  agreed  that  A's  (hare  of  the  gain  fhpuld  be  at 
the  rate  of  8  1,  per  cent.  B,  at  the  rate  of  9 1.  C, 
at  the  rate  of  1 1 1.  D,  at  the  rate  of  14  I.  and  E, 
at  the  rate  of  10 1.  per  cent.  What  was  each  perfon's 
ftock  and  gain  ? 

Aflume  for  A's  portion  any  number  you  pleafe,  fuch 
as  7,  then  multiply  it  by  6  and  divide  by  7  for  B's; 
again,  multiply  it  by  6  and  divide  by  8  for  C's,  and 
multiply  by  9  and  divide  by  5  for  D's ;  then  laftly, 
multiply  by  21  and  divide  by  5  for  E's. 
^  Then  fay,  As  the  fum  of  thefe  quotients  is  to  7200, 
fo  each  of  the  quotients  to  the  flocks  required. 

.  \  A,     7 

B,  6 

C,  5,2* 

D,  12,6 

&    29»4 

"j         ■• 
Sum  60,25 

The  >*/ork  may  be  (hortly  perfbrmed  thosj 

60,25)7200,000000(119,50207  common  multiplier. 

Rem.  2825 

119,50207x7  =836,51449  A's  ftock. 
119,50207x6  =^17,01242  B's  ftock. 
li9,50207x5,25=o27,3858675C'sftock. 
H9,50207x  12,6=1  $05, 726082 D's  ftock- 
1 19,50207x29,4=351 3,360858 E's  ftock., 
for  £roof  add*      -      -     2825  remainder. 

l.*720o  common  ftock. 


^hei^if  ioo  :  836,51449  ;:  xo8(90M3564 
100  :  717,01242  j:  xc^f  781,54353 
100  :  627,3858675  ::  111(696,3983129 
100  :  1505,726082  ::  114(^16,527733 
f       100  :  3513,360858  ::  110(3864,696943 


Sum  7962,602 1 589 

7962,6o2i589)54O,0ooooeoooooooo{jO678i  701 

i  ••*•     '    •••        ■  11      . 

Remainder  50137835522 

,06*781702x903,43564  =561,2683128  A*s  gain. 

,06781702x781,54*53=^  53,001953a  fi's  gate; 
,0678 1 702  x  696,3983129  ==  47,2276583  C's  gain. 
,06781 702  x  1 716,527733==!  16,4097955  D's gain, 
,06781702x3864,696943=3=262,0922298  E's  gain. 

Propofed  gain  very  near.  1.  539,9999496 

A,  B,  C,  and  D,  made  a  joint  flock  of  720 1.  A's 
money  was  in  company  for  3  months,  B's  for  4,  C's 
for  5,  and  D's  for  6  months ;  and  they  gained  as  fol- 
lows, viz.  A,  B  and  C,  gain'd  45  \\  B,  C  and  D,  42  h 
C,  D  and  A,  39I.  and  D,  A  and  B,' gain'd  36L ;  I  de<? 
mand  each  man's  flock  and  gain,  and  what  they  gala'd 
per  cent  t  /.  ,  \   ■        '  < 

A,  B,  C,    45  *    - 

B,  C,  D,   42 

C,  D,  A,    39 

I>,  A,  B,    36        t 

3)^62(54 


/. 

54 

'  54 

54 

"  54 

42 

39 

'  36 

4$ 

wA'ggain.    ijB'»gain.     i8C'sgaiU.    "pD'sgain.  • 

(3 
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-  4)15(3,75 
5)18(3,6 

c_.  6)9(£^ 

1 2^85)j72O2ocoo0(s6>o3t 
Kern,  165 
h 
$6,031x4     =224,124      A'sftock. 
56,03!  x  3,75=3.310,1 1625  B's  (lock- 
56,031x3,6  =201,7116  C'sftock. 
56,051  x  1,5  =*■  84,0465  D's  dock, 
for  proof  add      -    165  remainder. 

Sum  of  tber  (locks  1.  720/30000  as  given. 

}i6  :  54  ::  ioo 
100 

720)5400(7,5  their  gain  per  ctnt.- 

u 

A,  B,  Cf  and  D,  traded  togethery  A,  pot  in  a 
certain  fum  for  8  months,  B,  48  1.  for  jo  months; 
C,  54 1.  for  15  months;  and  D,  put  marl,  for  40 
months;'  A,  got  50 1.  of  the  gain,  B,  C,  and  D,  got 
22 s  1.  amongft  them :  what  were  B,  C,  and  DV 
gains,  and  A's  ftock  ? 

B,  48x10=480 
<v  54x15=810 
It>,  21x40=^840 

2X3o2225,®(,i0563J 
Rem, 171  *  . 

/. 
V05633X 4805=50,70584  B'sp 
,105633x810=85,56273  C's>gain. 
^05633x840=88,73172^*3,  •    ' 

»  for  proof  add  '.  -     171  remainder. 

i  m  

I.  225        B,  C,  and'D's  gaius. 


C  4JT3    )     _ 

jo 

8)  -        • 

-225) io65oo,o(47^33333(59>i6666=1.59  :  3 :4  AV 

'• *  {ftock. 

75  5 

"What  prefent  money  will  pay  3,  debt  of  1. 1 :  13:4 
clue  T7T  of  a  month  hence,  rebate  being' allowed  at  4£ 
per  cent  per  annum,  fimple  iotereft  1 

.«?./•  «*.  ... 

12  :  4>6  ::  583335G2236109833 
/•  /•  /■   /• 

100,2236109833  :  1,66666  ::  100(1,66294  prefent 
money  equal  to  1. 1  Mg :  1,1 

A  gentleman  left  8000 1.  to  his  wife,  5  fbns,  *nd 
4  daughters,  and  ordered  that  each- fen  fhould  have 
thrice  as  much  as  each  daughter,  and  every  daughter 
twice  as  much  as  his  wife;  pray  what  wore  their  re- 
fpecYive  portions  I  •  . 

Suppofe  any  number  fat  the  widow's  part,  as  1  1. 
then  2  4.  will  be  each  daughter's  part,   and  6 1.  each 
•    ion's  part,   according  to  the  qtieftioft :   confequently 
4  daughters  will  have  8  1  and  5  forts  30I.  which  with 
the  mother's  1  1.  makes  39 1.  but  as  die  &m  amounts 
not  to  8000  1. 1  fay, 
•      /.      /.        A 
If  39  i  1  .-8000 
I 


39)8000(205,1 282==!:  205/ 2 :  6^5  nwtherV 

2  (part. 

410.'$ :  1 77- to  each 

3  (daughter. 


1 2  30 : 1  5 :  4/5  to  each  fon. 

There  is  a  piece  of  fquared  timber  12  feet  long,  and 
the  fide  at  the  end  is  8  inches;  how  manyfolid  inches 


Mrn  m  muft 
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muft  be  taken  off  the  fame,  in  order  to  convert  it  fc"- 
to  a  rouDd  Prifm  or  Cylinder,  and  how  many  folid 
feet  will  this  cylinder  contain  ? 

8 

8 

64  fquare  of  the  diameter. 
,7854  multiplier. 


50*2656  inches,  area  at  the  bafc. 
Mult,  by         144  length  in  inches. 

7238/2464  folid  inches  in  the  cylinder. 

8 
8 

,        64  inches>  area  at  the  bale. 
.    Mult.  J>y  144 

7  9216  folid  inches  in  the  fquare  piece. 

7238,2464  content  of  the  cylinder- 

*  *    '-iii 

I977>753°  Wirt  tocbes  to  be  taken  ©£ 
'  * 728)7233,2464(4,1888  folid  feet  in  the  cylinder; 
o 
To  find  the  burthen  of  any  /hip,    whofe  length; 
breadth,  and  depth  is  given  in  feet,  the  common 
rule  is, 

RULE,  Multiply  the  length  of  the  keel  by  the 
rength  of  the  mid  (hip  beam,  then  multiply  that  pro- 
duel:  by  the  depth  of  the  hold ;  divide  this  laft  product 
by  too,  and  the  quotient  gives  you  the  tups :  but 
when  there  js  no  allowance  for  guns,  divide  the  laft 
produft  by  9;. 

.What  will  be  the  burthen  of  a  mip  whofe  keel  is 
*Q  leer,  beam  32,  and  depth  of  the  hold  14,1  feet  I 

See  ths  work  on  the  next  page. 


?» 
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So   ' 
32 


2560 
14,1 

■   ■  r 

2560 
5584<5 


100)36096,0(360,96  tuns,  anfvvcr. 

But  if  there  be  no  allowance  made  for  guns,  divid  ' 
Jthe*  laft  product  36096,0  by  9;,  and  in  this  cafe  he 
burthen  will  be  found  to  be  379,95,  that  is  380  tun* 
very  near, 

A  landed  roan  two  daughters  had, 

And  both  were  very  fair, 

He  gave  to  each  a  piece  of  land, 

One  round,  the  o^ber  fquare; 

At  20  1.  the  acre,  juft,  ^ 

Each  piece  its  vajue  had, 

*JThe  fhil  lings  which  encompa&'d  each 

For  each  exactly  paid  ; 

If  crofs  a  (hilling  be  an  inch. 

As  it  is  very  pear, 

Who  had  the  better  portion 

That  had  the  round,-  or  fquare  I 

RULE,  Multiply  5760  (the  fquare  ells  in  one  acre) 
by  138^,84  ( which  is  the  fquare 'of  37,2  the  inches  ia 
a  Scots  ell)  and  the  product  is.  7970918,4  which  muU 
tiply  by  16,  <ind  the  product  is  127534694,4  which, 
divided  by  160000  (the  fquare  of  the  number  of  kil- 
lings hv-20  1.)  quotes  797,09184  the  acres  in  the 
iquare  piece. 

Multiply  >0795 7747153 77  (which  is  the  area  of  a  . 
cir  le  whole  circumference  is  unity)  by    160CCO   (the 
fcjuare  of  the  lhiliings  in  20  1.)   and   the  ptpduct  is 
12732,3954^6032  by  which  dlvuje  the  fquare  inches 


(45*    ) 

jb|. one  acre,    viz.  7970918,4  and  the  quotient  h 
^6,0344672599  the  acres  in  the  round,  So  (he   that 
Eid  the  fquare  had  the  better  portion. 
*  For  proof. 

•  T  Find  the  4  fides  of  the  fquarc  in  inches,    find  alb 

;  h      the  circumference  of  the  round  in  inches,  and  if  both 
/       correfpond  with  their  reipeclive  values  in  (hillings,  the 
^vork  is  right. 

chap,  m 

SECTION,!. 

Of  Simple  Intereft.      % 

SImple  Interest,  is  that  which  is  paid  for  tfie 
loan  of  any  fum  of  money  lent  out  for  fome  time, 
at  any  rate  per  cent,  agreed  on  betwixt  the  borrower 
and  lender* 

There  are  feveral  ways  of  anfwering  queftions  a- 
bout  fimple  intereft,  but  as  they  are  too  tedious  to  be 
repeated  here,  I  (hall  only  (hew  how  they  may  he  ad- 
Tantageoufly  wprk'd  by  decimals,  and  lay  down  fuch 
,  rules  as  wftl  fuit  with  Jrfl  caies.  In  order  then  to  that, 
—  P  =xthe  principal  fom  put  to  intereft. 
x  R==the  ratio  of  the  rate; 
her <  T=the  time  the  principal  is  out  at  intereft. 
*  s  A  =the  amount  of  principal  and  intereft. 
W  =the  intereft  a  1  doe. 
•     By  the  ratio  'of  t£e  rate,  I  mean  the  fimple  intereft 
of  one  pound  for  one  year  at  any  given  rate  per  cent, 
which  is  thus  found,    by  dividing  the  rate  of  intereft 
by  100. 

100}  5-,oo(,o£=the  ratio  of  the  rate  at  5  L.per  cent, 
per  annum. 
100)  4,50(,O4$  the  ratio  at  41L  per cent,per  annum,&c. 

In  fimple  intereh^  there  are  four  cafes,  or  variety  of 
questions.  -  ' 

CASE  I.  When  P,  t,  and  R,  are  given  to  find 
},  and  A.  - •* 

'  That 


Thatfc,  V  wy  principal,  with  the  time  of  its  be- 
ijag  at  intereft,  and  the  rate  of  interest  per  cent,  per 
•ajianoi  are  given ;  to  find  the  katereft,  and  the  amount* 
This  question  I  take  to  be  of  the  moft  general  ufe,  of 
any  that  occurs  in  the  whole  bufioels  of  &np4e  in- 
lereft,  and  may  be  performed,  thus  :    « 

RULEy  Multiply  the  principal,  the  time,  and  the 
ratio  of  the  rate,  all  three  together,  and  the  laft  pro-  . 
du<5l  is  the  intereft,    to  which  add  the  principal,  and 
the  fum  is  the  amount. 

JBxample,  How  much  intereA  wijl  be  due  on  564 1 . 
a  7  s.  6  d.  if  i*  be  forbore  for  3  years,  and  what  will 
principal  and  mtereft  amount  to  in  that  time,  at  5L 
j*r  e#tf,  per  annum  ? 

564,875  principal. 

,05  ratio  of  the  rate, 
2*$>*437S  intereft  for  1  year. 


v $4,71*15  interqft  for  %  ycaw. 
564>S75 


649,60625  amounts  1.  649 :  12  :  r£. 

jVbte,  The  odd  (hillings  and  pence  (if  there  be  any) 
In  the  principal  fum,  muift  be  reduced  to  decimals;  as 
in  this  example. 

From  the  foregoing  work  you  may  alfb  obferve, 
that -if  any  principal  fum  be  multipty'd  by  the  ratio 
of  the  rate,  the  produrl:  wiH  be  the  intereft  of  that, 
'fum for  one  year;  and  \t  that  product  be  multipty'd 
by  a,  3,  4,  &c.  at  will  give  the  intereft  of  the  given 
principal  lum  for  2,  g,  4,  qr  more  years. 
CJSE  II  When  A,  T,  and  R,  ar*  given,  to  find  P. 

RULE*  Multiply  T,  by  R,  and  to  their  produft 
add  1 :  then  divide  the  propofed  amount  by  the  Him, 
and  the  quotient  is  PT  or  the  principal  required. 

Example,  What  fum  of  money  put  to  intereft  for 
3  years  will  amount  to  (or  raife  a  ftock  of  )  649! .  1 2^ 
l4  d-  at  j  I.  per  cent;  per  annum  ? ' 

Or, 


.  (    458    ) 

Or,  it  may  be  propoied  otherways,  thus  ; 
Suppofe,  a  debt  of  I.  649  :  12  :  i£  were  not  to  be 
paid  until  3  years  hence;  what  would  it  be  worth  in 
ready  money,  the  creditor  allowing  difcompt  to  the 
debtor  at  the  rate  of  5  1.  per  cent,  per  annum  £* 
3 

add  I 

i;i5)649>oo62^(^4^75==1.5'64  -\i7    •'  6  = 

,■  prin.  (or ready  money)  required* 

o 

CJSE   III  WhenP,  T,  and  A,  are  given  to  find  R. 

RULE,  Multiply  the  principal  by  the  time,  by  that 
product  divide  the  difference  between  the  propoied  a- 
mount  and  the  principal;  and  the  quotient  will  be 
the  ratio  of  the  rate  of  intercfl  reguired. 

Hxample,  At  what  rate  of  intereft  per  cent,  per 
annum  wHi  I.  564  :  17  :  6  raife  a  (lock,    or  amount 
to  1.  649  :  12  :  if  in  3  years  time? 
564,875       649,6062; 
~  3       5^4>875 


1694,625  )     ^4>73i25(,Q5  ratio  of  therate. 

—% —  J!! 

,     v       1.  5,00  rate  per  cent. 

.  CASE  IF.  Having  P,  R,  and  A,  given;  to  find  T. 
RULE,  Multiply  P,  by  R,  by  that  product  divide 
jthe  difference  between  A,  and  P;    and  the  quotient 
will  (hew  the  time  required. 

Example,  In  what  time  will  1.  564  :  17  .•  6  ahiount 
to  (or  raife  a  (lock  of)  1.  649  :  12  :  if  at  5 1.  per 
cent,  per  annum  ? 

564,875    649,60625 
,05     564,875 
?8;24375  )  84,73125(3  years- 


"      C    45*    )        .    t  ,- 

It  mud  needs  be  eafy  to  conceive,  that  what  is  here 
done  at  5 1.  per  cent,  may  be  done  at  any  other  rate  of 
filtered,  by  forming  the  ratio  of  the  rate  accordingly.. 
Example,  What's  the  intereft  and  amopnt  of  $iz  1. 
i$s.  for  7  years  at  41  per  cent,  per  annum  ? 
312,9  principal  fum. 
,045  ratio  of  the  rate. 

1 4,0805  yrtercft  for  1  year. 
.7 


98,5635  intereft  for  7  yeajs. 
312,9       principal  fum. 


411,4635  amount  =.  I.41 1  :  9:  3,24 

If  the  work  of  the  (1  ft  4  examples,  and  the  rules 
"whereby  they  are  performed,  be  well  underftood,  they 
•will  be  fufficient^tho'  there-  is  really  but  one  queftion, 
only,  it  is  varied  according  to  the  fcveral  cafes)  to  (hew 
how  any  queftion  of  the  like  kind  may  be  truly  re- 
fblved,  at  any  ptopofed  rate  of  fimple  intereft^  and 
for  atiy  afligned  time,  efpecially  if  the  time  given  (or 
fought)  does  confift  of  whole  or  compleat  years. 

But  if  the  time  given  (or  fought)  be  but  an  even 
part  of  a  year  only  (as  f,  1,  or  |)  or  years  and  any 
even  part  of  a  year,  then  that  odd  time  muft  be  re- 
duced into  decimal  parts  of  a  year,  as  in  the  two  fol- 
lowing examples. 

What  will  I.438  :  16  amount  to  in  J  year  at  5 1* 
per  cent,  per  annum  ?  • 

438,8  principal. 

,o  ?  ratio  of  the  rate. 
21,940  intereft  for  1  year- 
,25  time  of  continuance. 
.    109700 
4?88o 


5,48500  intereft  for  1  year. 
438,8  principal  fum. 

444>285    amount=  1.  444  :  5 :  8,4 

Or, 


Of,  yottraghthdvediviSWie  y«a#'s  faterdbly 

438.8 
M 

II  ■    M I» 

4)21,940  (  5>4&5  mtereft  for  J  year. 
-'■■»■„«  438^ 

o     ,-       

L  444,285  amouoi  so  before. 

Wtat  will  I.475  .*  io  amount  to  in  4?  years  at  61. 

per  cent,  per  annum  ? 

47W 
>o6 


$8,580  ktereft  for  i  year. 
4.75 


141650 
T9971D 
H4iio 


155,51750  mterefr.  for  4I  years. 
475>5  '      principal  fum* 


611,0175  amount *s:  1. 6rr  :  00:4,* 

.  tf  the  time  given  (or  fought)  is  not  an  even  part  of 
a'  year,  then  the  bell  way  will  be  to  reduce  the. odd 
time  into  days,  and  then  work  with  the  decimal  parti 
of  a  year  that  are  equivalent  to  thofe  number  of  days. 
'  And  for  the  ready  finding  the  decimal  parts  of  a  year 
that  arc  equal  to  thofe  given  day^  I  have  here  infcrted 
afmall  table  as  follows. 


ATable 


(    4«i.  * 

4ST&bU  fip8b$  *ia*y  finding  the  decerned  parts  of  * 
jeaf,    equal  to  any  number  of  days. 


Days, 

De 

cimal  parts. 

1 

2=3 

,00274 

2 

== 

,005479 

3 

=- 

,008219 

4 

=£ 

,010959 

5 

— r 

,013*99 

6 

'  s=*s 

,016438 

7 

=s 

,019178 

8 

= 

,021918 

9 

= 

,024657 

IO 

= 

,027397 

20 

=s 

>o$4794 

Days. 

'Decimal  parts 

30 

=ss     ,082192 

40 

=   ,109589 

50 

=      ,136986 

60 

sa*    >i&4;83 

70 

=    ,191781 

80 

=*    ,219178 

9.0 

=     >24657>  .. 

100 

=    >a 7?973 ■ 

210 

*=    ?U79V 

300 

*F=      >82I^l8 

If  the  propofed  number  .of  days  can  be  exactly  found, 
in  the  table  (under  days)  their  decimal  parrs  are  fouud 
alfo  by  iofpeclion  only. 

But  if  the  true  number  of  days  cannot  be  exactly 
found  there,  then  both  they,  and  their  decimal  j>aus 
muft  be  collected  out  of  the  table  at  twice,  or  thrice, 
according  as  their  number  requires. 

Examp/e,  What  decimal  parts  of  a  year  .arc  eniial 
to,i75days* 

"*  Decimal  parts. 

===     ,191781  v  add  all  thefe  together, 

Hence  1 7  >    ==    ,4  "^  4  5  3  the  decimal  par  ts'required . 
What  then  is  th^intereft  of  I.684  for  I 75  days  at 
5  2.  per  cent,  per  annum  ? 
684 


34,20  intereft  for  1  year. 

, 4 79453  fae  of  contimiancel 

*^39 729? 60  inrerejter  1 .  16  :  7';  11,35 


(   4**1 

What  wift  the  intereft  and  amount  of  1441.  for  ? 
years  50  day*  af  1.  4  per  centy  per  annum. 
144 
>Q4     , 
5,76  iiitercft  for  i  year. 
.    7^36056  time  of  continuance. 
41,10903936  intereft  fcr  7  years  50  days/ 
Jf  44  principal. 

"jj/,  1 0903936  amou**=pf  L 1 8$  ;  2  :  9,16 

j6r>  the  intereffcof  a  fum,  of  money  maybe  fowi 
fot  aoy  number  of  dap,  thus,  vk.  divide  the  year's  ii- 
feted  by  365,  and  the  quotient  muhrply'cr  by  the  pro- 
pofed  number  of  days,  gives*  the  intereft  required. 

Spppftfe  then  (asia  the  1  aft  example  except  <?ne) 
that  V.684  lys  out  upon  intereft  at  5  I.  per  cent,  r  T 
annum  for  1 75  days  i  what  ietereft  wiU  be  due  > 
that  time/ 

684 

365)34,20  {  ,0937  intereft  for- 1  <l»y-     * 
••i— i—       1 7?  days,  tiftie  gives. 

producYl.  i4j3975-s=stfee k*fce*eft  as  before* 

Biit  for  ttie  more  ready  caftipg  up  the  Intereft  of 
Ihoney  for  days,  it  will  be  ppceflary  to  h^ve.  the  in- 
tereft of  i  1.  tor  t  day,  at  all  r^tes  scady  calculate^ 
as  a  table  or  ftandard,   tbua : 

The  intereft.  of  \  L  for  1  doyT 

1    \  f  xOOQp5L7397«6      . 

a    I       *  .  ,ppop5i4794£* 

3  ,,popofoi9X7ft 

4  ,00010958904 

5  1,0001369863 
^S    6    \  percent,  is  i ,00016438356 

1    I  [,000191 7808a 

8  ;  /xxm.917808- 

9  ,00024657534 
10    f                          ,00027^9726 

:  4r>  ^00012328  767 


The 


.C    4$3    )       - 

^ITie  mtereft  of  1 1.  |br  erne  dajf  is  thus  found  ;  di- 
vide  the  given  rate  of  intereft  per  cent,  per  annum  by 
x  op,  and  the  quotient  is  the  intereft  of  1 1,  for  one 
"  year;  which  divided  by  365,  gives  the  intereft  of  1 1. 
frorrfneday  ;  which  when  multiply'd  into  both  the 
number  of  days,  a^d  the  principal  fum,  produces  this 
i  otereft  for  itie  time  required. 

Example,  What's  the  intereft  of  560  h  Tot  60  days, 
a.t  5 1.  per  cent,  per  atinudii 
•    •  ''    ,0601369565 

s°p 

■  1  • : •• 

6849315 


60 


4,6027396800=^  1.  4  :  I*  :p,-6j 

Having  now  gone  throngh  alt  the  general  cafes  of 
IJmple  >intereff,  I  defigri'd  to  have  -concluded  here ; 
jbot  becaufe  the  bufciefe  of  Rebate  or  Pifcompt  of 
money  pa  jd  before  the  time  it  becomes  due,cdmes  often 
into  practice  upon  feveral  occafions,  and  being  but 
juft  touch'd  upon  by  an  example  in  cafe  2d.  of  fimple 
intereft ;  left  I  mould  be  thought  too  remifs .»  lb  ufe- 
jful  a  p^trt  of  intereft  as  that  is,  i  feall  proceed  a  little 
'further,  and  lay  down  particular  rules  for  that  purpofe, 

CASE,  I  To  «rid  the  true  d*fcojnpt  of  any  flan 
at  any  rate  of  fifriple  intereft. 

RULE ,  Multiply  the  given  tilne  by  the  ratid  of 
the  rate  of  intereft,  anaVtolhe  produit  add  1,  by 
whfch  fam  dlvWe  trte  producl  of  the  time,  ratio  of  the 
rate,  and  fum  to  be  difcohSpted  for  when  multiply'd 
together;  and  the  quotient  is  the  difcompt  required. 

Exampii,  what  dHcompt  rhuft  be  alldwrd  on  a  bill 
of  500 1.  paid  20  days  before  it  is  <'tfe,  rebate  being 
jdlawed  at  $  1.  pel*  cant,  per  ariiumi? 

$ee  the  wri  en  the  tiext  fag?.  '    . 


(    4*4    ) 

,054794  time>  fr°in  *nc  table. 


>ot 


P54794     ,00273970 
,05  500 

Xj002 75970  )  i,36o850cb(  1,3661  dilcompt. 

Or,  according  to  Mr.  Hat  ton  V  new  method. 
RULE,  To  the  product  of  365  by  100,  add  tfte 
product  of  the  days  multiply'd  into  the  rate  of  interefl 
per  cent,  per  annum,  by  which  fum  divide  the  product 
of  the  rate  of  interefl,  fum  to  be  difcompted  for,  and 
given  days  when  multiply *d  together  ;  and  the  quoti- 
ent is  the  difcompt  required. 

Let  us  then  keep  dill  the  fame  example, 
ao       365  500  ' 

5  100  5 

100       36500     2500 
100  20 

/. 

366po)  500joo(  1,3661  difcompt  as  before. 
i 
74 
*  Though  the  rule  in  cafe  id.  of  Gmple  intereft  be  fuf- 
Jficient  for  finding  the  prefent  worth  of  any  fum,    at 
any  given  rate,  due  at  the  end  of  any  given  interval 
*tif  time,  yet  1  (hall  refame  the  example  in  tbrefaid  ad. 
cafe,  and  lay  down  Mr.  Ha£ton's  new  method  of  re- 
volving it;  which  is  this: 

RULE,  to  the  product  of  365  by  100,  add  the  pro- 
duct of  the  days  multiply*d  into  the  given  rate  of  iri- 
tereft  per  cent,  per  annum ;  by  which  fum  divide  the 
product  of  die  days  in  a  year,  the  fum  to  be  difcomp- 
•tedfor,  and  100,  when  multiply'd  together;  and 
the  quotient  is  the  difcompt  requ'red. 

What  prefent  fum  of  money  will  pay  a  debt  of 
J.  649  :  12  :  if  due  3  years  hence,  rebate  being  al- 
lowed at  s  t.  per  cent,  per  annum  ? 
'  %      See  the  work  on  the  nextprge.  365 


3^5         3*5 

ioo         3 


(    4«J    ) 


365OO    IC95  649,60625. 

5  .   36^ 


547f     237106,28125  product 
36500  100 


4*975  }  23710628,12500(564,8751-0^  mo- 

(ney  as  before. 
And  if  it  were  required,  to  find  the  who! &  ducompt  of 
faveral  fums  due  at  the  end  of  feveral  interval?  of  time, 
it  is  but  computing  them  at  (6  many  feveral  operations; 
and  then  the  fum  of  all  thole  particular  difcompts  be* 
ing  taken  from  the  total  fum  of  all  the  debts,  will  leave 
the  prefent  money  that  mall  pay  the  whole  debt. 

Suppofe  then,  that  A,  is  indebted  to  B,  750 1.  to  be 
paid  at?  three  feveral  payments,  after  this  manner,  viz. 
350 1,  at  the  end  of  if.  year,  ioo'l.  to  be  paid  at  the 
end  of  2  years,  and  400 1.  at  the  end  of  4  years ;  the- 
cjueftion  is,  To  find  how  much  of  the  750 1.  B,  ought 
to  rebate  at  61.  per  cent,  per  annum  fimpl»  intereit, 
to  have  the  whole  debt  paid  by  A,  in  prefent  money-  ? 
According  to  the  Data  in  this  queftion,  the  parti- 
cular difcompts  (found  by  the  rules  laid  down  for  that 
purpofe  in  lad  cafe)  will  be  thefe  following. 
/.  /.    ' 

t  2fO  for  if.  year  is  20,6423 
,The  difcompt  ofV  100  for  2  years  is  10,7142  . 
(  400  for  4  years  is  77>4*93 
Total  difcompt  I.  108,7758   which 
taken  fro.m  750  1.  the  whole  debt,    leaves  pTecifcly 
641,2242=1.641  .•  4  :  5 1  the  true  fum  that  A,  muft. 
give  to  B,in  prefent  money,  tobedifchargedof  the  debt. 
And  from  hence  naturally  follows  the  following 
method  of  finding  the  true  equated  time,  wherein  fe- 
deral fums,   due  at"  feveral  intervals  of  time,  may  be 
Stid  at  one  intire  payment,  without  any  lofs  either  to 
wbtor  or  creditor,  -  C4SE  IJ, 


(    4**    ) 

CdSE,  IT.  To  determine  the  equaled  time  ofjpty- 
merits. 

The  ufual  rule  is  this,  Multiply  every  fingle  fum  of 
money  with  the,  time  it  becomes  due,  divide  the  fum 
of  thofe  products  by  the  total  debt,  and  the  quotient 
will  be  the  true  time  at  which  all  the  money  ought  to 
he  paid.  But  tipfen  apy  number  of  payments  are  to 
be  paid  off  at  one  entire  fum,  in  order  to  determine 
the  equated  time  for  the  payment  of  that  film,  I  ad- 
rift that  you  firft  find  the  particular  diicompts  of  all 
tfcc  propofed  payments  (as  before  dire&ed)  •whofe 
times  are  to  be  equated  according  to  the  £iven  inter- 
vals of  thofe  payments,  at  any  rate  as  ihall  be  agreed 
on  by  the  parties  concerned,  and  then  proceed  accord- 
ing to  this  rule-        -  : 

RULE%  MuUiptythe  prefcnt  worth  by  the  ratjo  of 
the  feme  rate  of  intereft,  by  which  tHofe  diicompts 
Were  computed,  by  that  prodwft  divide  the  fum  of  all 
the  d&ouipts,  and  the  quotient  is  the  true  equated 
time  at  fimple  intereft.        .  

JLet  h  then  be  required  to  find  the  true  equated 
time  wherein  the  three  afbre&id  iiims  due  from  A,  to 
B,  {asin  the  laft  inftance)  may  he  fafdy  paid  without 
lofs  to  either.  Here  the  (urn  of  all  the  particular  di(- 
compts  at  6  I.  percent,  was  found  to  be  1 08,775$, 
which  taken  from  750,  leaves  641,2242  the  prelcot 
Worth,  or  fum  to  be  immediately  paid- 

Then  by  the  iaft  rule,  the  worlt  will  {land  thus :  . 
641,2942  ^ 

jp6  '  y.     4. 

3^473452iio8,7758o6(2,8a73=?  :  .302  the  equated 
time  for  paying  the  whole  debt. 
Bee  the  work  of  the  fame  example  the  common  way* 
25a        100  '      40P 

r   X*  » ,.*■  ... 

375*0        200       1600 

.200 

3  7S      -  >.        J- 

ISO) **  7S(W~2   :  328I.   which  is 

9  Undoubtedly  fa  fct. 

A  Tablj; 
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duel  for  t  day  anfwers  your  aueftion.  Thus,  to  Gai 
the  intereft  of  15  i.  for  600  days,  or  of  600 1.  tor  15 
days  (being  all  oite)  I  multiply  1 S  by  600,  and  the 
product  is  9000 ;  then  oppofite  to  9  on  the  right  hand 
of  the  table,  and  under  1000,  1  find  1.  1  :  4  :  7,9 
which  is  the  intereft  defired  at  $  1.  percent,  and  fa  for 
any  other  fum  and  time.  And  for  any  other  rate  the 
role  is,  Multiply  one  fifth  of  the  product  of  th£  fum 
and  time  by  any  rate  of  intereft,  and  take  the  intereft 
of  that  product  out  of  the  table.  Thus,  the  intereft 
of  200 1.  for  50  days  may  be  found  at  3 1.  per  cent,  I 
multiply  1. 200  by  co  days,  and  the  product  is  10,000; 
then  I  take  a  firth  of  that  which  is  2000,  and  multiply, 
ing  the  fame  by  3,  the  product  is  6000,  then  oppofite 
to  6  on  the  right  hand*  and  under  1000, 1  find  s.i  6:5,3. 
which  is  the  intereft  defired  at  3  per  cent,  and  fo  for 
any  other  rate,  (urn  or  time. 

If  the  fum  confifts  of  pounds,  millings  and  pence, 
take  the  decimals  of  fuch  (hillings  and  pence.  Thus, 
the  intereft  of  I.  60  :  9  .*  6  for  104  days  is  found,  by 
multiplying  60,475  by  104,  which  makes  6289,4,  the 
intereft  of  which  (the  fraction  being  of  no  account) 
I  find  in  the  table  to  be  1 7  .•  2,8 

/.  s.      d. 

Thus,  6000     -  .      -    16  :  5,3 

260         -     -  00  :  6,6 

80    -     -    *•   co  :  2,6 

9  -     -     -    00  .*  0,3 

Principal  6289      Intereft  17:  2,8 

Note,  in  calculating  intereft  by  days,  as  here ;  a 
leap  year  ought  to  be  fuppo&d  to  contain  only  365, 
and  not  366  days. 


SECTION  H. 


*      * 
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Action  it. 


C3f  Annuities  or  Pensions  in  arrears;  rom>r 
jpu^ed  at  (implfc  intereft- 

r  IfeAnnuity,  pejifion,  or  yearly  rent*  " 

jR=Ratiooftheratc,  as  before. 
*y  T=the  time  of  its  being  .unpaid. 
£  A;=the  amount  of  the  annuity  and  its  intereft; 
This  admits  of  4  cafes- 
CASE  I.  Having  U,  T,  add  R,  given;  to  find  A» 
RULEy  Multiply  the  time,  the  time  left  by  I,  and 
-and  hkif  the  ratio  of  the  ra(e  all  three  together,  to 
^heir  product  add  the  timer  and  that  fum  multiply '<! 
l>y  the  annuity  gives  the  amount  required. 

Example)  A  farmer  binds  his  f«f»  apprentice  to  a 
-merchant  for  6  years,  and  Bt  the  fame  time  letts  an 
annuity  of  800 1.  run  to  the  expiration  of  the  laid  time; 
that  it  might  be  a  (lock  for  his  lbn  ;  1  demand  what* 
his  dock  will  be,  accompting  fimpte  injterft  at  5 1.  per 
£ent.  per  annum  ? 

5=the  time  lefs  by  I. 
6==thethne. 

,025  half  the  ratio  ,05. 


Add  6,000  the  time. 

6,750 

800  annuity* 


J.  54bo,ooo=the  amount,  his  ftock  required. 

What  will  I.2/0  yearly  rent  amount  to  if  fhborn^ 
•^r  unpaid  7  years,  ar61.  percent,  for  each  payment 
as  it  becomes  dve  ?  Anfr.  2065  1. 

CASE  II.  When  A,  T,  andR,  are  gi^en  3  to  find  U. 
O  6  o  RULE; 
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RULE,  Multiply  the  time,  the  time  let  by  I,  snd 
half  the  ratio  of  th&  rate,  all  three  toother  ;  and  to 
their  product  add  the  time  (as  before)  then  divide  the 
fftqpos'd  amount  by  that  Moy  and  the  quotient  is' the 
annuity,  or  yearly  rent  required.       .    ,  •    >.. 

Example,  What  annuity,  yearly  rent,  or  penfio* 
fbrborn  6  years,  will  amount  to  (or  raife  a  ftock  of) 
5400I.  allowing  5 1.  per  cent,  for  every  payment  as  it 
becomes  due? 

f==the  time  left  by  I. 
6^- the  time. 
,30 
<>02$  half  ,05  the  ratio. 

add  6,000  the  time 

6j75o)  S4QQYP0b(8cto  anfwen 

CASE  TIL  When  U,  A,  and  K,  are  given ;  to  findTV 
>  RULE,  Subtract  the  ratio  of  the  rate  from  3 ;  then 
divide  the  remainder  by  twice  the  ratio,  and  call  the 
quotient  X. 

Next  multiply  X,  on  itielf,  and  call  the  product  Z. 
Then  multiply  the  annuity  by  the  natio,  and-  by  that 
pfodudt  divide  the  double  of  thepropofed  amount,  to 
that  quotient  add  Z>  then  extracl  the  fquare  root  *>f 
that  lum,  and  from  that  root  fubtracl  X,  the  remain- 
der is  the  time  fought. 

Example,  In  what  time  wtir  an  annuity  of  800 1. 
raife  a  ftock  of  $400 1,  allowing  5I.  per  cent.  &c.  for 
the  forbearance  of  the  payments  as  they  become  due  ! 

,05       2>00 

7'      ,05  ratio  of  the  rate. 
>t  0)1,9  5(i9^==x- 

975 

370J  _ 
«,-         .  380,2  j=Z. 

See  the  reft  of  fie  tw$rH  on  the  next  page.      Soco 


(  W   ) 

jfcoo        $400 

#40,00  )  10800(2  70 

380,2  5=Z  to  be  added. 
6*0,25(25,5 


45)250 

r  225 


6  ycarsanfwer. 


C^S£  IF.  If  U,  T,  and  A,  are  given ;  to  find  K. 
JfULjei,  Mi^ltiply  the  annuity  with  the  time,  and 
qiultipfy  that  produtf  with  the  time  again,  from  this 
laft  product,  {attract  the  product  of  the  annuity  with 
the  time,  and  refcrve  half  the  difference  of  tbofe  two 
produces  for  a  divifor.  Next,  Subtract  tKe  product  of 
.the  annuity  with  the  time  fjrom  the  propofed  amount, 
/divide  the  remainder  by  the  aforefajd  reserved  divifor, 
and  the  quotient  will  be  the  ratio  of  the  rate  of  jjnT 
tereft  required. 

Bxdmple\  Suppofe  800 1.  yearly  rent,  being  forbora 
or 'unpaid  6  'years,  (ball  amount  to  1.5400;   what 
rate  of  intcreft  per  cent.  &c.  muft  be  allowed  for  evtr 
ry  payment  as  it  becomes  due? 
800  annuity. 
6  time. 
4800 

6  time  again. 
28800 
Sub.   4800  produft  of  A,  and  T, 

2)24000(12000  divifor. 
o 

5400  proposed  amount. 
Sub.  4800  product  of  A,  and  T. 
^looo  )6<Jo,oo(,o  5  ratio  of  the*  rate,  which  multi- 
^^—^.  ply'cj  by  100,  gives  5 1,  per  cent. 
•  per  annum  I  Thj* 
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Thus  you  nave  all  four  cafes  relating  to  amatafifces 
or  rents,  &c.  in  arrears,  with  their  examples  in  yearly 
payments ;  hut  if  the  annuities  or  rents,  are  to  be 
paid  by  half'  yearly  or  quarterly  payments,   Then 

I.  In  (lead  of  the  ratio  of  the  given  rate  of  intereft, 
you  mult  take  the  £  of  that  ratio  for  half  yearly  pay- 
uientSj  and  the  1  of  it  for  quarterly  payments. 

II.  And  you  mull  take  £  the  yearly  rent  for  half 
yearly  payments,  and  i  of  it  for  quarterly  payments. 

III.  But  inftead  of  the  propofed  number  of  years, 
you  muft  take  twice  that  number  for  half  yearly  par- 
meats,  and  lour  times  that  number  for  quarterly  pay- 
ments.   As  in  the  two  following  examples*, 

Suppofe  800 1.  per  annum  annuity,  payable  every 
half  year,  were  forborn  or  unpaid  6  years  5  what 
would  all  thole  arrears  ammount  to,  at  the  rate  of 
5 1.  per  cent,  per  annum  ? 

Now  here  it  will  be  U= 400,  viz.  |  800  I.  ratio 
5=5*025  the  £  of  the  ratio  at  5  per  cent,  and  T=ia, 
viz.  6x2  the  number  of  half  years  in  6  years; 
thence  to  find  the  amount  per  rule  in  cafe  firft  of* 
annuities. 

I2=time.  *),02j(,oiaj 

li=-time — r* 

,0125  =  I  ratio. 


660 
1584 


1,6500 
add  12  the  time. 


13,65 

400=11. 


1.5460,00=  amount  of  arrears. 

Hence 
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JJence  it  may  be  obfcrved  that  half  yearly  payments 
sire  more  advantageous  than  yearly;  for  I.5460  is  more 
*han  I.5400  by  60 1,  confequently. quarterly  payments 
are  more  advantageous  than  half  yearly  payments. 

Suppofe  an  annuity  of  800 1.  to  be  paid  every  quar- 
ter, what  would  it  amount  to  if  for  born  6  years  at  5I. 
per  cent.  &c.  for  every  payment  as  it  becomes  due? 
•'  Here  is  givwi  Us==?oof  viz.  the  1  of  800I.  and 
R=,oi25=?7  of  ,05  the  ratio  of  5  per  cent,  and 
*r=5*4,  viz.  6x  4  the  number  of  quarters  in  6  years; 
thence  to  find  the  amount  as  before,        * 

24=time,  2),oi2j{,oo62$ 

2g=rtime— 1. 


7* 
48 


5S* 
,00625=2 1  the  ratio. 


2760 
if  04 
3312 


"      'l 

$,45000 

add  24  ==the  time. 


37,45 

200=U. 


1.  5490,00=  amount  of  arrears. 

You  may  now  ohferve, 

vThat,  an  annuity 'of  800 1,  for  yearly  payments  in 

j$  years  at  5  per  cent-amounts  only  to  1.  ,5400 

But  half  yearly  payments  amount  to     -    5460 

And  quarterly  payments,  amount  to  -    -  5490 

If  the  two  laft  examples  be  well  coniidered  and 
nnderftood,    it  will  be  eafy  to  conceive  how  to  com- 
pute any  queftion  in  the  other  three  cafes,  when  the    j 
v  payments  A 
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payments  art  cither  half  yearly,  or  quarterly;  &d 
therefore  I  £hall  infert  no  examples,  but  /hall  proceed 
u  the  next  feclion. 


SECTION    II?. 

T^e  prefect  worth  of  annuities,  penfions,  &c.  com- 
puted at  fimple  intereff. 

I  (hall  here  make  ufe  of  thefe  letters  to  denote  the 
feveral  parts  of  the  qucftion. 

C  U,  the  aonuity  or  rent.  ") 

viz.  J  T,  the  time  of  its  continuance.  V  as  before. 

£  R,  the  ratio  of  the  rate.  5) 

Altf,  P,  the  prefent  worth  of  the  annuity; 
This  feclion  admits  of  4  cafes. 

CASE  I.  Having  U,  T,  and  R,  given ;   to  find  P. 

RULE,  Multiply  the  time,  the  time  lefc  by  1,  and 
half  the  ratio  of  $e  rate;  all  three  together,  and  to 
their  product  add  the  time ;  then  multiply  that  Jinn 
with  the  annuity,  and  referve  the  product  for  a  divi- 
dend. Then  multiply  the  ratio  into  the  time,  to  the 
product  add  J,  divide  your  referv'd  dividend  by  thv 
ium,and  the  quotient  (news  the  preient  worth  required. 

Example,  Suppofe  an  annuity  of  ao  1.  per  annum  it 
tp  be  fold  for  7  years;  .what  is  it  worth  in  ready  money* 
intereft  being  computed  at  61.  per  cent,  per  annum  t 

,06  ratio*  7  time. 

7  time.  6  time-— I. 

,42+X*=I,42  drvi&r.  42 

^22^1  ratjo. 
J',26 
add  7      time 

*  3Q  annuity. 

1  ^2)165,20(1. 116,338  ready  money, 

4  ,  (anfwer. 

F\  C43E  IL 
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.  CASE  II.  When  P#  T,  and  R  arc  given;  to  find  Ifr 
RULE,  Multiply  the  time,  the  ratio  of  the  ratey 
and  the  prefent  worth  all  three  together,  to  their  pro- 
dud  add  the  prefent  worth,  and  make  that  fum  a  <fi» 
vjdend.     lien  multiply  the  time,  the  time  left  by  i* 
and  half  the  ratio  of  the  rate  all  three  together,  to 
their  product  add  the  time,  and  your  aforefaid  dividend 
divided  by  this  fura,  quotes  the  annuity  or  rent  required* 
Exmplfii  What  annuity  or  rent  to  be  paid  yearly, 
and  to  continue  j  years,    may  be  purchaJed  for 
1*  116,358  at  the  rate  of  6  per  cent. 
7T.  1 16438  P. 

42  814,366 

,03=4  R.  ,06  R, 

48,86196 
116,338 


8,a6    )     165,19996  ( 19,9999  acuity  required. 


CASE  tit.  When  U,  P,  and  R,  are  given ;  to  find  T. 

RULE  j  To  the  prefent  worth  add  half  the  annuity, 
multiply  that  fum  with  the  ratio,  and  fubtracl  the 
nroduft  from  the  annuity;  then  divide  the  remainder 
by  the  producVof  the  annuity  multiplied  with  the  ratio, 
and  call  the  quotient  X. 

Next  multiply  X  into  itfelf,  and  call  the  product 
Z.  Then  divide  the  prefent  worth  by  the  produd  of 
the  annuity  into  the  ratio,  to  the  double  of  that  quo- 
tient add  Z,  then  from  the  fquare  root  of  that  fum 
fubtrait  the  number  called  X,  and  the  remainder  is 
the  "time  required. 

Example,  In  what  time  will  20 1.  per  annum  pay 
off  a  debt  of  1. 116,338  by  yearly  payments,  allow- 
ing the  creditor  61.  per  cent,  intereft  for  his  money, 
until  the  debt  be  difcharged  I 

Or  (which  is  the  fame  thing)  If  I  lay  out  1. 1 1 6,33$ 
ready  money  for  an  annuity  of  20  J.  per  annum,   to 

be 
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be  paid  yearly ;  how  long  may  I  enjoy  that  annuity, 
to  be  allowed  6 1.  per  cent,  per  annum  for  my  money! 

Anlw-er  6,999  y00*** 

CASE  JV.  When  U,  P,  and  T,ar«  given ;  to  find  R. 

.RULE,  To  twice  the  prefeht  worth  add  the  annuity, 

from  their  fum  fubtracl  the  product  of  the  annuity  with 

the  time  1  then  multiply  the  remainder  with  the  time, 

and  referve  the  product  for  a  divifbr. 

Next,  multiply  the  annqity  with  the  time,  from 
the  product  fubtracl  the  prefent  worth,  and  if  you  di- 
vide twice  that  remainder  by  the  afore&id  divifor,  the 
quotient  will  be  the  ratio  required. 

Example,  Suppose  1. 1*6,338  were  given  for  an  an- 
nuity of  20 1.  per  annum,  to  be  paid  yearly,  and  to 
continue  7  years;  what  rate  of  intereft  per  cent.  &c. 
is  allowed  the  purchafer  ? 

Anli.  ,06,  fo  the  rate  will  be  at  6  L  per  cent. 

Thefe  four  examples  may  be  fufEcient  to  (hew  how 
any  other  of  the  l&e  kind  may  be  refolved  for  whole 
years,  and  alfo  for  thofe  of*  half  yearly  or  quarterly 
rents,  if  you  dulyconfider  what  was  faid  anent.the 
working  of  fuch  queftions  in  the  laft  lection ;  provided 
the  purchafed  rent,  leafe,  or  annuity  is  to  commence 
immediately. 

:    But  if  it  be  required  to  find  the  prefent  value  or 

worth  of  any  rent,  or  annuity  in  reverfion,    that  is, 

4  when  it  is  not  to  be  entered  upon  until  after  feme  time  or 

number  of  years  paft ;  then  you  muft  work  by  this  rule. 

RULE,  Firft  (as  io  cafe  firft  of  thk  fectioa)  find 
what  the  propofed  annuity  or  rent  would  be  worth  for 
the  given  time  of  its  continuance,  as  if  it  were  imme- 
diately to  be  entered  upon. 

And  then  find  (by  the  rule  for  cafe  2  d.  in  fimple 
intcreft)  what  principal  or  fum  being  put  out  to  in* 
terefk,  and  forborn  during  the  time  of  that  reverfion, 
(viz.  the  time  wherein  the  annuity  is  not  to  be  in  pof* 
_fetfion)  would  amount  to  the  forefaid  value,  and  that 
principal  will  be  the  fum  which  (hould  be  paid  for  the 
Jropofed  annuity  in  reverlion. 

Example, 
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HxMrnpt?,  There  is  the  reverfion  of  a  leafe  of  1 75 1- 
per  annum,  €0  be  lett  for  1 1  yean,  which  are  to  com- 
mence after  9  years  are  expired ;  I  demand  the  prefent 
worth  qf  that  leafe,  if  the  purchafer  be  allowed  61. 
per  cent,  for  his  ready  money  ? 

IIs=cT.  ,o6=*R. 

io=*T—  1     '■         n 

■  § 

,66+l=Divifor. 


add  11=:  T. 


14.3 

I75=U- 


715 
«43i 


1,66)2502,50(1507,53  prefent  worth,    if  the  leafe. 
were  to  commence  immediately. 
9o6.  ' 
9 

,544.1=5=1,54)1507.53(973,9162=1.978 :  it*.  3,8* 
the  true  prefent  worth  of  that 
leafe  in  reverfion  as  was  required. , 

If  it  he  required  to  find  what  annuity  in  reverfion 
maybe  purchafed  for  any  propofed  fum,  and  at  any. 
gjven  rate  of  intereft  percent,  when  the  time  the  an- 
nuity }s  not  to  be  enter'd  upon,   and  the  time  of  its 
continuance  are  both  given. 

Then,  firft  find  what  fum  propofed  to  be  laid  oat  in 
the  reverfion,  would  amount  to  in.  that  time  wherein' 
the  annuity  is  not  to  be  in  pofleflion,  as  if  it  were  for-, 
bora  at  intereft.  during  that  time  at  any  given  rate  per 
cent,  (by  tie  rule  for  cafe  ift.  in  fimple  intereft.) ,     , 

And  then  find  what  annuity  that  amount  will  pur,-' 
Ppp  '   s        cl»& 
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chafe  for  the  time  of  continuance  (as  in  cafe'  2d:  rf 
this  fedlion)  and  that  will  beiheanfwer  to  the  qwftion. 

Example,  What  annuity  in  reverfion  to' continue  it 
years,  and  to-  commence  9  years  hende,  may  I  ptircbafcr 
for  1. 978,9162,  if  I  be  alio  Wed  6 1.  per  cent,  fcr-mf 
ready  money  ?  Anfr.  I"  t'TS  annuity; 

Thefe  two  are  the'moft  general  and  uleflil  queftioDi 
that  relate  to  purchafing  annuities,  or  leafes  in  lever- 
lion :  not  but  that,  if  there  be  occafiort,  cither  the 
time,  or  rate  of  intereft  may  be  found  by  a  due  ap- 
plication of  their  refpedtive  rules. 

I  (hall  only  add  a  few  more  examples  for  the  read- 
er's exercife,  and  conclude  this  rule- 

A,  hath  an  annuity  of  20 1.  per  annum  to  continue  7 
years;  B,  hath  an  annuity  of  1  5  :  10  to  cbfirinue  2t 
years;  now  tliefe  two  perfons  would  e*cfiarige' annul* 
ties,  and  allow  each  other  fimple  intereft- at  64;  per 
cent.  I  demand  who  mwft  pay  money,  and  hot*  much? 

Find  the  prefent  worth  of  both  annuities,  fob- 
traft  the  one  from  the  other,  and  the  leimrwder  is 
1. 34  :  11  :  74  that  B,  oiuft  r/ay'to  A* 

A  gentleman  hath  160 1,  which  he  would  lay  out 
to  purchafe  an  annuity  of  20 1.  per  annum ;  how  nftay 
years  mud  the  faid  annuity  continue,  fimple  inttreft 
being  computed  at  6 1,  per  cent  I 

Here,  annuity,  rate,  and  prefent  worth  ~&te  £H>en, 
to  find  the  time  of  continuance,  which  will  be  10 
years,  1  month,  5  days. 

A  gentleman  hath  ioool.  which  "with  the  intereft 
thereof  (fuppofe  at  5 1,  per  cent. )  he  is  to  fpend  in  20 
years,  fo  as  to  fpend  equally  each  year, and  toexbauft 
the  whole  fum  and  iuterefts-at  the  end  of  thrftid  time; 
what  muft  he  fpend  yearly  according  to  thofe  regula- 
tions? 

Here,  the  prefent  worth,  tim«,  and  rate  areg?ve»> 
to  find  the  annuity,  viz.  .1. 67,7  15,?  1TJZ. 

"A  gerttleman  has  an  eftate  of  240 1.  per  annum  pay- 
able yearly  by  refponfibie  tenants,  which  be  makes  0- 
yer  to  another  for  l^JSS  ready  money,  tiH  the  eftrte 
*"""  -  clears 
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zm&czxi  itialf ; ,  how  long  tune,  will  that  other  gentle- 
-wian  /;njay«the  annuity,  if  he  be  allowed  61.  per  cent, 
fimple  intereft  for  his  ready  money,  the  yeary  pay- 
^j^ent*  beiag  duly  mader?- 

.     :  Here,    are  given  the, annuity,    prefent  worth,  and 
>  JT^te  ;  tafind  the  lime  of  continuance. 

A  merchant  is  indebted  i.  360,  the  creditor  is  to  re- 
jceive  the  fame  at  10  equal  yearly  payments,  the  debt- 
or allowing  for  the  forbearance  of  the  fame  money  at 
"  ^he  rate  of  6  L  per  cent,  fimple  intereft;    J  demand 
what  thefe  yearly  payments  ought  to  be  ? 

Here  are  given  the  preient. worth,  time,  and  rate, 
to  find  the  annuity.  And  the  anfwer  will  be  1 . 45 :  7 :  z • 
-    _   A  gentleman  bequeathed  1. 1500  to.  bis  daughter,  to 
*  be  paid  her  at  1 4  yea? s  enci ;  -what  ready  money  mult 
the  executors  pay,  to  he  abated  after  the  ra^e  of  $1> 
percent,  fimple  intereft? 
14 
5 

70      4 
100 

If  170  .*  ijdo  ::  X  £00(882,3^29,  anfwer. 


C  H  A  P.    XIII. 

Of  Compound  Intereft. 

Compound  Imterest  is  that  which  is  produced 
from  any  principal  and  its7  intereft  put  together, 
as  the  intereft  of  that  principal  becomes  due :  that  is, 
at  every  payment,  or  rather  at  the  times  when  the 
payments  become  due,  there  is  ftill  created  a  new  prin- 
cipal by  the  increafe  of  the  growing  interest's  and 
therefore  it  is  called,  Intereft  upon  intereft,  or  Com- 
pound Intereft. 

t     In  all  computations  of  this  kind,  inftead  of  the  ratio 
fit  the  given  rate  of  intend,  we  make  ufe  of  the  a- 

moun* 
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mount  of  ope  pound  for  one  year;  and  that  amount 
bf  1 1.  is  no  more  but  the  ratio  of  the  given  rate  a<£ 
ded  to  unity.     ■ 

The  amount  of  1 1.  for  i  year  at  any  given  rate  of 
intereft  per  cent,  may  be  found  by  this  proportion ; 

viz.  As  ioo  :  105  ::  1 : 1,05  amount  of  1  l.at  5  per 
cent,  and  fo  of  any  other  given  rate  of  intereft. 

Thefe  things  being  underftood,  we  may  proceed  to 
the  revolving  of  queftions  about  money  for  born  at 
compound  intereft ;  and  as  it  is  not  lawful  to  lett  out 
money  at  intereft  upon  intereft,  and  that  thefe  things 
are  beft  performed  by  LOgarithims  (which  1  am  not 
here  to  treat  of )  I  (hall  only  lay  down  the  moft  ufe- 
lul  cafes*  and  (for  the  reft)  refer  the  reader  to  Mr. 
Ward's  Mathematician's  Guide. 

I  fhall  here  make  ufe  of  the  feme  letters  to  denote 
the  feveral  parts  of  the  queftibn,  as  before,  except  R, 
only.  ' 

C  P,  the  principal  put  to  intereft. 
viz.  <  T,  the  time  of  its  continuance. 

£  A,  the  amount,  or  principal  and  its  intereft. 

And  R,  the  amount  of  1 1.  for  1  year. 
This  admits  of  the  fame  4  cafes,  as  in  (imple  intereft. 

Case  I.  If  P,T,  and  R,  are  given;  to  find  A. 

Rule,  multiply  the  amount  of  1 1.  for  1  year  at 
the  given  rate  fo  often  into  itfelf,  as  are  the  number 
of  years  propofed,  wanting  one;  and  the  laft  pro- 
duel  multiply'd  by  the  principal  given,  will  give  the 
amount  required. 

Example,  WhatfY  the  amount  of  5C0L  forborn  4 
yeafs  at  5 1.  per  cent,  per  annum  ? 
>  See  the  work  on  the  next  page. 


W 
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,1,05  amount  of  1 1.  for  1  year. 


1,1025 

1,05 

55125 

11025 

1,157625 
1,05 

5788125 
1157625 
1,21550625 

£00  principal  fum. 

6o7,7{3i2500="L6o7  : 15 ;o  :  3  anfwer,  and 
if  from  this  you  fubtrali  the  principal,  there  remains 
the,  intereft;=  1. 107  115:0:3. 

Case  II.  If  A,  T,  and  R,  be  given;  to  find  P. 

Rule,  Divide  the  amount  continually  £0  many 
times  by  the  amount  of  1 1.  for  1  year  as  are  the  num- 
ber of  years  propofed,  and  the  laft  quotient  is  the 
anfwer. 

Example,  What  principal  fum  will  in  4  years  time 
amount  to  1. 607  :  15  :  o  :  3  at  5 1.  per  cent,  per 
annum? 

Or  (whidj  is  the  (ame)  what  prelent  fum  of  money  * 
will  pay  d  dept  of  1.  607  .'15:0:3  due  4  years  hence, 
rebate  being  made  at  5 1.  percent,  per  an.  f  Anfr.  1.500. 

Case  III.  When  P,  A,>nd  T  are,given;  to  find  R. 

Rule,  Divide  the  amount  by  the  principal,,  then 
from  the  quotient  extract  the  root  of  that  power  cor- 
reipondent  to  the  time  of  forbearance,  and  it  is  the  a- 
mount  of  1 1.  for  1  year;  then  as  1  1.  is  to  its  intereft, 
ft>  is  iooL  to  the  rate  of  intereft  required. 
■    "'  <  Example 
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ExampUy  If  fool,  laid  oHtapotxccoaptrand  mtcreft 
and  fbrborn  4  years,  amounts  to  1. 607*753 125  at  tbe 
4th  year's  end;  I  demand  at  what  rate  per  cent*  per 
annum  *  Anfr.  at  5 1 .  per  cent. 

As  the  time  here  is  4  yean,  you  muuV  extract  the 
Biquadrate  root  of  the  quotient. 

400 1.  fbrborn  8  years  at  compound  rateneft,   at  the 
8th  year's  end  amounts  to  1. 590,982177515625,  I  de- 
mand at  what  rate  per  cent,  per  aimum  ? 
As  the  time  here  is  8  years,  you  muft  extract  tbe  root 
of  the  8  ch  power,  and  the  anfwer  will  he  5 1.  per  cent. 

Of  Annuities. 
■    Case  I.  Annutie,  rate  and  time  ghrefl ;  to  find  the 
amount. 

Rule,  Multiply  the  firft  yearly  payment  by  tbe  a- 
mount  of  1 1.  for  1  year,  to  the  prtiduft  add  the  2d, 
yearly  payment,  and  the  fum  is  the  amount  in  2 years; 
which  multiply 'd  again  by  the  amount  of  I  h  for  X 
year,  the  product  with  the  addition  of  the  3d.  yearly 
payment  is  the  amount  for  3r  years,  &c. 

Examfle,  What  will  a  yearly  penfion  of-  30L  a- 
mount  to,  being  forborn  4  yean  at  .5  k-  per :  cent-  per 
annum  f  .  30      , 


31,50 


amount  m  2  years* 


94,575  amount  in  3  years. 


472S75 
«4i7L 


99*30375 

,ao, 
h  l29>$vj7S  amount  in  4  years,  anfwer. 

CASt  |I. 
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Case  II.  Annuity,  rate,  and  tktfc'given;  to  find 
tlie  prcfent  worth.  "  *     ' 

Rule,  Divide  the  annuity  coirtnroaUy  fo  many . 
times  by  the  amount  of  1 1.  for  i  year,  as  there  are 
years  propofed,  and  the  fum  of  the  particular  quotients 
is  the  prcfent  worth  required.     -. 

Example y  WhaVs  the  prefent  worth  of  an  annuity 
of  50I.  to  continue  4  years,  rebate  at  5I.  per  cent* 
per  annum  \ 

*m 
SO,  ^  ^47^1904     ' 

-47,61994^  divided  by  J  45,35147 
45,35147 QO05  gives^  43,19187 
43,19**7  J  C4i>i35i* 

Total  1.  177,2975  the  prefent  worth. 

Case  III.  Amount,  rate,  and  time  given ;  to  find 
the  annuity.  *  .  •    * 

Rule,  Suppofe  an  annuity  at  pleafurey  then,  as  5 
is  to  100,  fo  is  the  fuppofed  annuity  to  a  4th  number 
which  call  X,  from  the  amount  of  which  (found  as  in 
cafe  firft  of  compound  interell)  (ubtraft  X,  by  the  re- 
mainder divide  the  product  of  the  given  amount  with 
the  fuppofed  -acuity,  and  fehe-quotient  is  the  annuity 
required. 

ExampU,  An  annuity  forborn  4  years  upon  com- 
ptwnd  intereft  ati L  pee  ceiit.  amounts  to  1.129,303  75; 
I  demand  the  annuity?' 

Supppfe  61.  to  be"  the  annuity. 

then,  if  5  :  100  ::  6 
6 


5)600(l20aerX. 

See  the  reft  of  the  wrkvn  the  next  page* 


1,05 


(    4^4    ) 

**©5 

1,05 


5*5 

x©5 

*,I©25 
I,©5 

55I2S 
XI025 

1,157625 

1,05 

5788U5 
H57625 

1,21550625 

T20=X. 

145,86075000  ~~ 


Sub.  I2C=X 


25,86075 


1 29, 30  3  75«tlic  amount. 

6=the  fuppofcd  anmrityv 


25,86075)  775>8225o(3oL=thc  true  annuity. 

o 
Cas»  IV.  Annuity,  rate,   and  amount  given;    to 
find  .the  time. 
Rule,  Firft,  find  a  cdfrelpondent  principal,  thus, 
If  5  :  100  if  30       v 
30 


$)  30oo(6qq  corrt (jwndent  principal. 

°   •'".■  Add 


A4d  the  corr*ipon4«it  principal  to  ttegWe^a* 
nounf:,  divide  that  fun?  by  the  correspondent  principal 
tnd  the  quotient  by  the  ratio  (or  amount  of  il.  for 
C  year)  and  that  quotient  again  by  the  faid  ratio,  and 
[b  on  till  the  ratio  itfelfjUcome  out  in  the  laft  quotient, 
and  as  many  div'iGans  as.  you  -make,  fo  many  years 
bath  the  annuity  been  forljiorn. 

SLxamplcy  How  many  years  (hall  an  annuity  of  30 1. 
be  far  born  upon  compound,  intareft  al.  5I.  per  cent, 
that  it  may  amount  to  1, 129,39375  •*    Anfr,  4  y*axf« 
t  (hall  futyoin  2  or  3  examples  raOre>  and  lb  con- 
clude this  rule. 

A  merchant  hath  owing  to  him  1.  iooco  to  be  paici 
In  5  years ,  viz.  1.  2000  at  the  end  of  every  year;  and 
agrees  with  his  debtor,  that  .if  he  will  pay  him  5600 1* 
ready  money,  he  will  take  the  remainder  in.  a  1  years 
oy  an  equal  annual  payment,  compound  intereft  beiqg 
computed  at  61.  per  cent,  to  which  his  debtor  agreef* 
now  what  will-jhis  annual  payment  be  i  . 

Anfr.  1.291,1172^ 
Find  the  prefcnt  worth  of  2000 1.  per  annum  & 
continue^  years,  and  it  Is  1. 8424 :  14 :  of ,  from  which 
tlibtracl  5000  1*  and  there  remains  L  3424  :  14:6^; 
then  find  what  annuity  to  continue  21  years  that  re- 
mainder will  purchaie,  and  it  will  be  1. 291,11 725,  the 
-  anfwer. 

What  is  an  eftate  of  200L  per  annum  to  cbntldfue 
for  ever,  worth  in  ready  money,  allowing  the  purchas- 
er 5 1.  per  cent,  per  annum  compound  intereft  I 
,05)200,00(4000  1.  anfwer. 


Suppofe  40001*  were  propoied  to  be  laid  out  in  the 
punhafe  of  a  freehold  eftate;  what  annual  rent  Would 
it  buy,  allowing  the  purchafer  5I.  pcrcent.per  annum  i* 
4000 

,05 


1. 200,00  annual  rsnt. 

Q,qq  fcuppofe 


Sappott  a  fteehold  eftate  of  so©  f.  par  ahtnim  xoi 
.46001-  what  rate  of  intcreft  per  cent,  b  allowed  the 
purchaser  ?  ' 

40O6)doOl|0(O(9O|' 

o        j,  •- 

1.  5,00  pet  eeftt. 

What  deference  is  there  between  the  I ntereft  of 
$00 1.  at  5  per  cent,  compound  intcreft  for  12  years, 
land  the  dflcompt  of  the  &me  fum  at  the  feme  rate, 
gnd  far  the  lame  lime  f 

What  pi#nit  money  Will  difcharge  a  debt  of  f  cool, 
fobe  paid  at  the  end  of  to  years,  rebate  being  made 
a  1 1. 5  fer  cent,  per  annum  compound  mtereft  ? 

WW  i*  the  preient  worth  of  a  reveriion  of  a  leafc 
of  '500*1.  per  aftntun  to  continue  10  yean,  but  not  to 
commence  till  after  the  end  of  5  years,  allowing  the 
purchafer  61.  per  cent,  per  annum  fimple  mtereft? 

FiA  find  the  preient  worth  of  the  annuity  for  the 
tvhbte  time  both  of  pofleffion  and  reverfion,  and  tbea 
deduding  the  preient  worth  of  the  poffeffiot* ;  the  re- 
mainder will  oc  the  prefect  worth  of  the  reverfion* 
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Rules  of  PraBice. 

THIS  54  of  excellent  ufe  among^ merchants,  tradef- 
men,  &c.  being  a  mod  compendious  method 
of  cafting  up  their  accompts,  when  the  firft  term  in 
the  rule  of  three  is  unity:  and  for  its  quick  and  ele- 
gant difpartch  of  bufinefs,  and  frequent  ufe,  fc  called 
the  Rule  of  Practice.  In  order  for  working,  the  fol- 
lowing tables  arc  to  be  well  underftood,  audperfcd- 
fy  got  by  heart. 

,     Tic 


The  even  parts  of  a 
Shilling. 
d. 


I* 

2 

3 
4 
6 


U4 


TT 

t 

1 

t 

x 
T 

i 

xl 

I 
■  T 
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iThe  even  parts  of* 
Pound. 

:  o 
:  8 


j. 

X 
X 

a 

4 
5 

6 

IO 


o 
6 

M 

o 
o 
8 
o 


ii 


i 


i 

TT 

I 
TB" 

I 

f 

T 

< 

r 
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Tint  rule  admits  of  4  cafe*  ^ 
Case  I.  -When  the  price  of  the  integer  is  tycfe  * 
number  of  pence  as  make  an  even  part  ofa  (hilling. 

Rule,  Confider  what  part  of  a  filling  the  price 
of  the  integer  fe,  divide  the  quantity  of  goods  thereby, 
and  the  quotient  is  the  price  of  the  goods  in  (hillings, 
and  thole  divided  by  20,  quotes  the  price  Sn  pounds. 

jNfofe,  If  any  thing  remains  after  your  £rft  divifion, 
each  one  of  fhit  remainder  muft  he  counted  at  the 
price  of  the  integer,  and  is  part  of  the  price  of  the 
goods*  ■   f 

Example?. 
What  coft  61 1  doz,  of  pears  at  id,  per  dozen  ? 
Here  it  is  obvious  to  any  intelligent  perfon,    that 
(as  the  pears  are  at  id,  the  doz.)  every  J  2  doz.  of 
them  muft  coffc  iad.  or  Is.  and  the*  1 1  odd  doz.  count- 
ed at  1  d.  the  doz,  wilf  draw  lid-:  an<$  fo  of  any,  o* 
ther  example,   when  the  price  of  the  integer  is  in 
pence,  and  thole  pence  an  even  part  ofa  ftilling. 
*  Sec  the  wsf  k  at  Urgt. 

13)61  i(SQs.  price  of  600  doz*, 


Kem.  ;ii 


II  price  of  11  doz. 


1.  2  .•  10  :  11  price  of  61 1  doz. 

Witt  coft  517  doz.  of  herrings  at  if  d.  per  dox.1 

Here 


.    ..     .(  jfl*J 

Here  (as  r  doz.  cods  tff  d.  and  as  if  is  -§  bt  a  foil* 
ling)  every  8  doz.  mdft  of  confequenoe  draw  1  (Viiimg, 
and  the  reraainiqg  dozens  muft  be  counted  at  if  per 
dozen :  therefore  I  fay  8  in  51,  6  times,  and  3  over; 
then  8  in  37,  4  times,  and  c  doz.  over,  which  at  r^d. 
per  doz.  draw  7f  pence;  confequently  the  price  of 
517  doz.  is  64s.  yfd.  .. 


517 


si  64  .•  7f  price. 

f -  3  :  4  :  7f  price  aho. 
^Vljat  coft  4T2  doz.  of  eggs  at  2d.  per  dot.? 

s.  68  :  8  price. 
,     km      ii 
I.3  :  8  :  8  pricealfo. 
'What  cpft  319  oranges  at  3d.  per  piece  > 


s.  82  :  3  price.. 


1. 4  :  2  :  3  price  alio. 
What  coft  191  lb,  bf  foap  at  4<i.  per  lb.  ? 

t*  63  :  8  price. 


l.j:  3  :  8pricealfo. 
What  coft  975  ells  of  ribbon  at  6d.  per  dl  I 

'       8-4i87:6price. 


1-  24  17  :  6  price  alfq. 

^  If  there  be  an  even  part  of  the  integer  given,  at  lt } 

I' *'l*C*  ^e ^1C ^amc  Part  °^t^° P"ce or*^c integer 
for  the  price  of  that  part,  which  added  to  the  price  of 
the  given  integers,  the  fum  is  the<otal  price, 
~r     '  What 


(   4»*  V      „.    ; 

.-What  coft  $87  eUs  1  quarterof  browto*lotljAi  6  J, 
^  •        587:1 

•.293  ;  6   prieeof  5?7«lll. 
ii  price  of  £  ell, 

»■ »»"■' 

I.14  :  13  :  Tt  total  price, 
What  eoft  874  ells  at  4  d.  per  dl  ? 

t.  29  :o  price  of  87*11* 
of  price  of  f  ell. 


1, 1  :  9  '  of  total  price. 

Again,  If  I,  },  fr  h  &.  "of  the  integer  be  given,  at 
in  thU example; 

What  coft  89^  lb.  of  raifans  at  4<3.  per  lb.  ? 
After  you  havie  got  the  price  of  the  whole  numbers, 
take  i  of  the  price  of  the  integer  for  its  price,  whkh 
ftate  under  the  j>rice  of  the  integers;  then,  10  your 
(Bind,  multiply  the  price  of  that  ■$  by  6,  add  the  pro* 
4)11$  is  the  price  of -J,  which  place  under  the  price  of 
i,  add  all  up  together,  and  the  fum  is  the  total  prjeg, 
.  See  the  work*  - 

89* 

8*39:8    price  of  89  lb,  "  .  . 
0,5  price  of  $  lb. 
9.  price  of  {  lb. 


1. 1  :  9  :  11,5  tqtal  price/ 
What  coft  137  i  lb.  at  3  d.  per  lb,  ? 

r1 

s/34  :  3  price  of  13.7  lb. 
0,5  price  of  £  lb.  '' 
2    prj^pffn*. 

\l  ;  14  :  $ts  tptal  price. 


Laftly 


(  ^  ) 

.ItCtytj  WI**F*tiof  p*rt»of  the  integer  are  glyeo, 
as  if  it  was  required  to  find  tip  price  of  158  ella  3 
qrs.  ^f  nails  of  any  kind  of  :ck>th  at  6  d.  per  ell. 

Here,  find  firft  (as  before)  the.  price  of  158  ells, 
then  for.  the  price  of  a  qrs.  take  f  the  price  of  the  in- 
teger, and  ftp  1  qr»  take  £  the  price  of  a  cjrs.;  and 
(becaufe  a  nails  is  the  £  of  1  q*.}  take  ±  the  price  of 
I  qr.  for  its  price,  and  £  the  price  of  2  nails  for  the 
price  of  1  nail,  and  f  the  price  of  1  nail  for  die  price 
of  f  nail ;  and  fo  of  air/  other  like  example ;  mf  ia 
the  following  work. 

a.  79    -     -  price  of  r}8  ella. 
0:3  price  of  2  qr*. 

•I, J       price  of  I  qr. 
0,75    price  of  2  nails. 
•    .    0,375  price  of  1  nail. 
0,1875 price  of  J.  nail. 


1.  3  :  19  :  5,8125  total  price 

There  is  one  thing  more  I  would  have  the  learner 
to  take  notice  of,  and'U  is  this;  Whea  the  quantity 
of  goods  is  given  in  a  higher  name  than  the  integer 
whole  price  is  given,  bring  the  goods  to  the  iaqie  name  . 
with  the  given  integer  and  for  the  total  price  work 
as  before. 
What  coft  16  grofi  of  bottle*  at  i}4,  per  pieos. 
144 
16      t 


<3°4  bottles. 


s.  288  price. 


m       I.14:  8  price. 

Case  II.  When  the  price  of  the  integer  is  pence, 
and  no  even  part  of  a  ftilling.  * 


Rwi,  BWk  the  pence  into  eroi  part*,  take  rt* 
*rfcf  of.  the  goods  (as  before)  at  each  part,  «dd  thb 
feverat  prices  together,  and  their  fan '» the  tofcti  price 

tapir**.  '  ' 

Examples* 
What  cod  734  eHa  of  brown  linen  at  7  d.  per  ell  f 
734 

m    1  Hi       nm  wm 

%.  244  :*$  price  at  4^. 
1*3  :  6  price  at  3d. 


1.  2i :   8:3  total  price* 
What  coft  673  lb,  of  fugar  at  1  if  d*  per  lb.  ? 

i    11  1 

1 

1     $.  336  : 6  price  at  6d, 
224  :  4  price  at  4  d. 
84:  if  price  at  if  d. 


1- 3a   :      4  :  j  if  total  price. 

What  coft  74  bolls  3  pecks  3}  lippies  of  meal  at 
8f  d.  per  peck  ? 

/.      /.      /. 

74  :  3  :   3? 
16 

pecks  1187 


593  ?    6,pHceof*i87petksat64. 
98  :  11  their  price  at  id* 
148  :     4,5  their  price  at  if  d. 
4,2c -price  of  .2  lip. 
.  1,1  4 S  price  of  1  lip/ 
1,0625  price  of  f  lip, 
'^iH  I, 


1.  4  s  4  2  I  :  4.9375  toul  price. 

When  the  price- of  the  integer  is  nence  and  farth- 
ings^ then  work  for  the  pence  as  before;  and  for  the 
v  fcrthings,  ghfcrre  what  part  tney  sake  of  the  parts 

taken 


(   yfri   ) 

tslteir  before,  which  take  oat  of  an/ one  of  tfcejfaei 
of  which  the  farthing  or  farthings  make  an  even  part^ 
and  add  all  together* 
What  coil  856  yards  of  ribbon  at  5!  d.  per  £ard  I 

•   •   •    1.885:    4  price  at  4d* 
iof:   o  price  a£  rfd. 
T  17:  10  price  at  \d.  . 


1.  20  :  10 :    a  total  price. 

When  the  price  of  the  integer  is  any  number  ef 
£ence  above  a  (hilling,  and  not  two  (hillings,  let  the 
given  quantity  of  gdods  (land  as  (hillings,  and  take 
even  parts  tor  the  odd  pence,  and  fet  the  prices  un- 
derneath in  proper.  Order,  without  drawing  a  line, 
and  add  thoie  to  the  given  number,  and  the  total  will 
be  the  anfwer  in  (hillings. 

What  coft  541  yards  of  cloth  at  x?d.  per  yard  ? 
180  :  4  price  at  4d,  ' 

45  : 1  price  at  1  d. 

1.  38  :    0:5  price  at  17a4. 

When  the  price  of  ffee  integer  b  fuch  a  number  of 
pence  as  make  more  (billing!  than  one,   multiply  the 
quantity  of  goods  by  the  number  of  (hillings  contained 
in  tho(e  pence,  and  work  for  any  odd  pence  as  before. 
What  (lerling  money  muft  be  paid  in  London  f# 
receive  in  Paris  438  crowns;  at  56 d.  pet  crown  ? 
438 
4 

s.  1752  for  4  9. 

219  for  6  d* 

73  for  ad. 


30)2044(102!..  4  s^Ster. 


How 


<tfa»  ftwfo  fte*B»fr  fliAM  3  ***f*c  to  Xoa*<*»,  1ft 

CLy  in  Genoa  820  dollars;  exchange  atjUBVperdol* 
i>  or  piece  of  eight  I 

"      826 


a.  3180  for  4 1. 
^Offers*, 

Another  table  of  the  pacta  W  V 

J* 


QCl 


9 


•1H 

.     If  the  price  of  thafcftgcrfe  it  WJ  of  tfcifitea  in 
this  tabic,  multiply  the  given  cjuantity  $y  the  jriumf- 
ratbr,  add  divide  by  the  aWkniriator,  *nd  tffe  «ip«  . 
tjent  Will  he  the  aitfweHn  rtiillings. 

What  coft  746  lb.  of  ibap  at  j$ IWUA  b J  rf.*i ' 
flUUk|)jerlM  '       V 

j'      9)t2i8^2T9iiS  pric«.u  . 

1. 13  :  tp  :  9  price. 

*  .— iv.  .. 

i)3355(42/m£r1«e. 
/.ao;i9;%5prW. 
Rrjp  What 


(    494     ) 
What  toft  9  pieces  of  cloth,  each  TS  dla  %  qrt*  1| 
Bail  at  7£d.  per  ell? 

15  :  i  :  *£ 

9 

/      •* - *     •  , 

142  :  2  :  if  total  quantity. 


71     -    -    frrica  of- 14  ells  at  6  <f. 
17:9     -     their  price  at  14  d. 
3,75      price  of  2qrf. 

,46875.  price  of  1  nail. 

#*S43  75  price  of  ±  nail- 


/.  4 :  9  :  1,453125  total  price. 
tVhat  coft  197  (lone  of  hay  at  $f  d.  per  ftonc? 


65  :  £  price  at  4d. 
24  :  j,5  price  at  i|d. 


/•  4  :  10  :  3,5  total  price* 


Case  HI.  When  the  price  of  th£  integer  Is  fuch  a 
number  of  (hillings,  or  fhiljings  and  pence  as  make  a» 
even  part  of  a. pound.  ,  ' 

~Rt7LE,  Take  that  part  6f  &e  quantity  of  good*, 
that  the  price  of  the  integer  is  of  a  pound,  and  it  ii 
t}»  price  in  pounds;  and  each  one  remaining  mud  -be 
^punted  at  the  price  of  the  integer,  as  before. 
Examples. 
What  coft  1 47  bolls  of  oats  at  10  s.  per  boll  \ 

/.  ii :  10  price.        l 
*  Wbatcift^  ells  of  cambric  at  6s.  8d.  per  elf/ 

/.  210;  6  :  8  price. 

What  coft  1797  elk  of  cloth  at  3s.  4d.  per  clhf 
A  299  Ma  price* 

Whea 


I 


1 


(  4W  ) 

When  at  any  time  the  price  of  the  Integer  is  as.  the 
suifwer  may  be  known  at  fight ;  for  'tit  but  doubling 
the  place  of  units  for  (fallings  $    and  a] I  the  other 
Sgures  towards  the  left  hand  ire  pounds. 
What  coft  5768497  ells  at  ?s.  per  ell  ? 

Anfr.  /.  576849  :  14 
Wl\at  coft  4  c,w.  of  tea  at  4  s.  per  lb.  i 
J12 
4     • 

4481b. 

I.89 :  12  price* 
What  coft  31  t  Tpynles  of  yarn  at  1  s.  8d  per  fpynlel 

m      «    '     ■  '■ 

1.  25  :  18  :  4  price. 

Case  IV.  When  the  price  of , the  integer  is  fueh  a 
number  of  (hillings ;  or,  (hillings,  pence  and  farthings'* 
as  make  not  an  even  part  of  a  pound. 

Rule,  Divide  the  price  into  even  parts,    take  the 

Erice  of  the  goods  at  each  part,  and  the  fum  of  the 
sveral  prices'  will  Jap  the  total  price.  Thus,  7s.  6d. 
is  composM  of  5  s.  arid  2s.  6d.  and  11  s.  8d.  of  10  s. 
and  is.  8d.  &c*  '  '  ■ 

Or,  multiply  the  quantity  of  goods  by  the  (Hillings  \ 

jn  the  price,  and  tike  parts  for  -the  reft,  and  add  all  ] 

together. " 

Examples.  -  '    sk    .    , 

What  coft  87  yards  of  fine  linen  at  7  s.  7<i.  pe?  yard  r 

7  - 

--  -\ 


s.  609        price  at  7  »• 

43:6  price  at  6  d. 

7  :  3  price  at  I  d. 


I.32':  19  :  9  total  price. 


r 

(  496  > 

.    >fTba* coft  5  *.w/of  tea  At  ix 9.  lid, per lfcf 

s_ 

28a    -    v  pnceat  so*. 
-  46  :  13  t  4  price  at  is.  £A. 
140  :  6  price  af  3  d. 


1.  33  fi  *$  14  total  price. 
What  coft  $8  bolls  of  meat  at  133.  4d.  per  boll? 

19:6*8  price  at  61. 8d. 


1. 38  :  t^  :  4^  price;  at  *$&  4^* 

.    What  coft  £49  gallon  of  fpfeift  at  17*  2&  * 
robing  pfrgallw* 
'  145 

it 

J   *W      •  ,   prieaatl?** 
.71  *   <>>ric©a*6Vk 
fi :  II  price  at  Fd* 
*:  II  :3  priceati  fartk 


L2435:   6:  ?j :  J  total  price* 
^    What  coft  45  anker*  of  brandy,  at  19s.  II  d.  per 

*•  45  price  of  4c  anker*  at  20s, 
Sub.         ■?     3 : 9  fV  1  d.  too  much, 

L  44 :  t6  r  3  real  price. 

When  tbe  price  of  the  Integer  is  an  even  number  of 
ftilEngs,  ahd.it  is  required  to  know  what  quantity  of 
|ov  thing  may  be  bought  for  fo  nmch  naoncy  *  annex 

'  -  ;   /      ■    •    ■  § 


(  s  ^  ) 

*  *rpb#v  t^  th«m^aoy,  #nfa  by  fcajf  tt*  p*tP*d 
price  ofthlAltg«*  ^4tiboqu#UertliUtJ»iHPlU|5f 
required* 

H*OTf»a»y  po*nfe  of  iod%pjMy  I  {ftrotaft  for  ■ 

J4 1.  at  4«- !*'">;*      ,  \.   ..       r 

,a)54,o(27«bib.  aofwcr. 

What  quantity  rf  <4fc$ <#  X#  ••  per  yard  may  be 
bought  for  1.  127  ? 


Wft*»thf prb* 06 the  iattgerU  a*€*e*nqmbarqf 
ik&iagt,  roufcipry  the  <|uant^y  by  half  the  prase,  an£ 
fn  a^uitip^yiog,  doable  tbo.fcf|  figaoeoftbrjrodod^ 
and'  fet  it  a  part  for  fhillfags  •  and  the  other  ifeoref  to 
ffee  l*ft  b*«di  will  be  ftfuodt. 

What  coft  7976  yarrfs  of  Spanifli  cloth  at  J41. 
Mr  yard .' 

-     ■    »? 

.  WhAtcofti8pacl|*ofbi»awiKti«>,  tacbpscfc  14 
gteet,  «odeachpiec#i|^  piU4t8vacot»p<5r«U^ 
Hi 
-I4_ 
2i7 
18 


aoo6  ells.  , 

J.  1562.- g  price. 

What  coil  4?*  lb*  ef  tea  at  ids.  'per  lb*  ? 

•'  8 

J.  380/1*  price 

:  .",         •      :  When 


(    49«     ) 

IWfen  the  price  is  an  odd  number  of  /hillings,  wort 
ft*  the  even  part,  as  juft  now,  and  for  the  odd  fhil« 
ling  take  7'5  mf  the  given  number. 
What  coft  216  ib.  of  China  filk  at  1 7s.  per  lb.  ? 
216 
8 


172  :  16  price  of  216  lb.  at  16*. 
10 :  16  price  at  I  s.  . 


I.183  /  12  total  price. 

When  the  price  of  the  integer  is  any  number  of  Oil* 
'  lings  above  a  pound,  and  not  two  pounds,    let  the 
quantity  of  goods  ftarfd  as  pounds,   and  take  even 
farts  for  the  ochHfcll  lings  and  pence;   fet  the  prices 
down  in  proper  order,   and  the  fum  total  is  the  prke 
required. 
What  coft  1 3  c.w.  of  tobacco  at  1. 1 :  14  *  8  per  c.w. I 
13  price  at  I  1. 

'9  :2     price  at  14s. 
6  :  6  price,  at  6  d. 
2  :  2  price  at  2  d. 

When  the  price  is  fuch  a  number  of  (hillings  as  make 
more  pounds  than  one,  multiply  the  quantity  of  goods 
fry  the  number  of  pounds  contained  in  tbofe  (hillings; 
and  work  for  any  odd  (hillings  and  pence  as  before,  , 
What  coft  44  boils  3  firlott  of  meal  at  1.6  :~7 : 6 
Scots  per  bplU 

44:3 
-~6 


264 

-    . 

•    -  price  of  44  bolls  at 

61. 

II  - 

• 

-     price  at  5  s. 

5  ? 

10 

•    price  at  as.  &d. 

3-s 

4 

:    9  price  of  2  firlott. 

I  : 

II 

:io±  price  of  tfiriot: 

Wag  i 

5  •' 

7Jtot4  price,. 

Ia 


i 


t    499    ) 

-In  working  the  two  precewfing  examples,  yen!  mtgHt 
liave  multiply'd  the  price  of  the  inteecr  by  the  con* 
ponent  parts  ef  the  quantity,  and  have  taken  the 
price  of  the  odd.  parti  of  the  quantity  as  before.  ^ 

How  much  Ster.  money  may  I  give  for  84J  piece* 
of  I.3  :  12  per  piece? 

3  :  12 
7 

25:    4  value  0/7  pieces* 
12 


302.*    8  value  of  8  4  pieces. 
I  1 16  value  of  i  piece. 


1.  304  :    4  anfwer. 

What  Ster.  money  muft  be  paid  in  London  to  re» 
cerve  at  Paris  438  crowns,  exchange  at  48,  6d\  per 
erown? 

438 


87  ."  12  value  of  them  at  4s. 
10  .•  19  value  at  6d 


»  «  '  ~  •  I.98  mi  anfwer. 

What  Ster.  money  may  I  draw  for  in  London,  iff 
pay  in  Venice  512  ducats,  exchange  at  4s.  7£d.  per 
ducat  ? 

512       -~ 


104;  8  value  at  4  s. 

12  :  16  vale  at  6d* 

3  .•    4  value  at  if 


1.1X9  .*8  anfwer. 


\ 


*;.:  . 


What 


^tottf wr.  tw*xy  wiy  l#*e«r  48009  ma,   «k- 
iVaoji  at  *•.  yd.,  Vtt ml**** 

Ufd]  'f  Y7t' 

^OI  :  r6  TO $f». 

4800/ 18  at  as. 
8ooj    3  at  4d. 
.    300  .*  o  .•  j>  at  1  d. 

toovXtftoa  *  ry  1  /o{  1. 1 j  ••  8  .•  of  aufwef • 

What  cod  x6c.w.  2  qrt .  *?lfe.  of  tea  at  I  aS :  6 ; ft 
perc.w.J  *8t  *t   I 

4 


1  xt •  **  56  .*  8:pr»c  of  4  CW. 

.  4 

453  >•   6  :  8       price  eST  #6  c.ttr* 

14:3.*  4       price  of  a  ore. 
3  ••  10  :  to       price  of  14  lb. 

.  10:  1^428  price  of  2  lb, 

$  ;  o>y  14  price  of  1  lb.. 


f 


1.  471  :  16  :    0,142  total  price. 
If  I  pay  in  Lot**  1. 49960?.  'what  may  I  draw 
my  bill  for  to  AmfterHam  *   txchaoga  at  341.  $i* 
Warper  feSter,* 

34        x  . 

I968 

*4# 


J6738  at  34  * 

164  at  4& 

t*z  at  in*. 


20)16033(8461.  z$f*  aafirer/ 


t>  591    )  ' 

**bw>  i£  you  multiply  the  faid  1.  846  :  13  FlemiOi 
fey  6,  it  will  produce  guilders  and  ftivers;  thus,'         ^ 

846  :  13 
6 


5079G:  jgS. 


"\Vhat  will  the  yearly  rent  of  57  acres  »  roods  f  3 
falls  of  land  amount  to  in  7  years  at  1.  9  ••  11  .*  2  pet 
annum  Scots  money  ? 

o  :  11  :    2 

8  -,  '  ,      ' 


j6  :    9  :    4  rent  of  8  acres  for  I  year. 

1  ■  •  »     . 


535  5    5  s    4  'cttt  0^56  acres  for  i  yean 
9  :  11  :    2jpntof  1  acre. 
4:1c:    7  rent  of  2  rboJi:  * 
3  2    7  :    9,5  rent  of  1  rood. 
11  :  11,3%  rent  of  10  falls; 
*  * :  11,6875  rent  of  i  fells. 
i:    5/84375  rent  of  1  falL 


1.  552  ;  16  .•   3*40625  rent  for  1  year. 
7 


»*« 


i  3869  213:  11,84375  rent  for  ^  yearfc 

H«rei  yon  may  obferve  that  when  I  had  got  the 
rent  of  57  acres  fdr  i  year*  I  took  f  the  rent  6f  1 
acre  for  2  roods,  and  ±  the  rent  of  2  .roods  for  1  roo^» 
and  J  the  rent  of  1  rood  for  10  falls,  and  f  the  rent 
of  10  falls  for  2  falls,  and  \  the  rent  of  2  falls  for  1 
^  fall;  and  fo  you  may  work  any  example  of  this  nature. 
Suppofe  15  c.w.  2qrs.  13  lb.  tare  Were  allowed 
00  456  c.w.  1  or.  19  lb.  of  tobacco  $  what  Would  be 
Wfieat  Weight?    -.    '  '  •  \ 

Sf f  T** 


<  ,  A  i&  t       ,..     i. 

t^IiioiiTldwaiceniadcbyt^ef^^iitttfehr- 
er,  either  (a*  here)  it  lb  mdth  on  th*  ^fcbt^;  dr  tftlj* 
touch  on  the  caflc,  box,  bag;  &%.6r  at  fo  much  perc.w. 
If  on  the  whole,  ftiferaft  the  allowance  from  th# 
grb&  weighty  and  (hcremamder  it  the  nest  wcigfet> 
&fc  thv  Tbbrk, 
is.    4,    tL 
$      4|6  :  I  :  19  grofi; 
•^   .  IS  %  a  :  tj  dUowanee. 

^——^— ■•———■        „i  ^  ,, 
440  13:6  neat  weight. 

Ifoti  the  caflih^ead,  ice.  multiply  the  fb.  tart  { 
by  the  number  of  cdki,  &c.  and  fubtraft  as  before. 

*  What'*  ftcneM  Vctfltj  of  7  IpgPfcads  of  tobacco 
each  5  c.  w.  I  cp.  1 1  lb.  grofcj  tare  io  lb.  per  boglheatf 
So 


totd  tire  T4Q  iikaei  c.w.  I  qjr; 

'*.*  jr.  V, 

1  S  i  rco  tare. 


And  if  at  (o  much  per  c.w.  then  'take  fucn  pari  or 
tparti  of  tkft^r'ofs  weight  ii  the  Ifewaaceas  of  an&w- 
»    What  is  the  neat  weight  of  £4$  c.w*  3  <j™»  z  *  H» 
^poJspffiig&r?  tare  14  lb.  perc.w.? 
8)246:3:  ii 

3©:  §  .•  ia  total  tar* 

•  216  :  a:   onear. 

-Wnats*  tlft  heat  we1g&  of  ^3  c.w,  V$r.  <$1k 
grofy  trctt^lh.  per  iC4lb.  f 

1  Trctt 


wr ..*..  .....       26)428 $  1  si? 

•   4,i'6':i  :asf  «*«*• 


1  1  '.1  r — T 


What  w©  1»e  the  neat  wg>t  Pf  #4?  *•*•  3  *» , 

As  far.  is  an  allowance  for  Ae  «flc,  fihtf,  b«, 
&c.  that  contains  the  commodity;  and  trett  for  the 


*'  5514:1':    6  neat. 

#WiafcJ*,tH*  flea*  weight  of  l  hogfheath  of  &obace* 
wcing  wok  15  cy *  3  <lrs-  2°^'  tare  7  ^bi  J^r  C:F' 
trett  4^-  PV.I94  lb.  and  dough  3  lb.  tor  ?  cw>  f 

JVtf*,  jvhat  I  «e»P  by  grofc  weight,  n  the  whole 
>ejgbt,MKfW4PF  allowance***  *adCJ  when  part 
ii%nM  the  tender  is  ^khj  ami  whe* 
%\l  is  taken  from  it,  what's  left/  is  called  Neat* 

a  :  58J  tret*. 
Sr4p§Mh 


^:i:    2*  neat.  ^ 


(    >°4    ) 

Jp  this  proceeding  example,  the  allowances  art 
found  by  the  foregoing  rules,  and  tho*  many  more  ex- 
amples might  be  offered,  I  think  thpfe  already  gnen 
are  fufficient  for  the  improvement  of  any  ingenioui  i 
perfon:  I  now  proceed  to  (hew  how  to  multiply  num- 
bers of  divers  denominations  by  numbers  of  divers  de. 
nominations;  and  this  I  ftiall  do  by  illuftrating  each 
ftep  in  the  £roce&  of  the  following  example. 

What  will  he  the  product,  when  I,  34  :  14  :  8  ji 
naultiply'd  by  1.6  :  18  :  8 1     ♦ 

24:  14:8 
'  6  :  18  :  $ 

148:  8  :  ,opro/dutfofa4:  I4:8by6. 

12  :  7:4  naif  the  top  lin^  for  10s. 

8  :  4  :  10'bj.of  (aid  line  for*s.  Si 

?  :  9  :  5?  >8  to  of  (kid  lint  for  a  s. 

1. 171  :    o  :  jB/T  product. 

Here  I  multiply'd  the  top  line  by  6  at  the  bottom, 
apd  the  product  was}.  148  ;  8,  then  for  10  s.  at  nV 
bottom  I  took  half  the  top  line;    and  far  6  s.  8d.  I 

'  took  I  of  the  (aid  line;  and  laftly,  for  2  s.  at  bot- 
tom I  took  T'?  of  the  top  line ;    and  the  funis  being 

1  added,  made  1. 1 7;  :  9  :  8/r  or,  266,  and  fo  of  any 
other. 

If  I  had  reduced  the  (hillings  and  pence  in  both 
faftors  to  vulgar  or  decimal  fractions,  and  multiply^ 
them  as  mixed  numbers,  the  anfwer  would  have  been 
the  fame. 

^  Or,  if  [  had  reduced  both  factors  to  pence,  and  di- 
vided their  produft  by  the  (quare  of  (240)  the  pence 
in  a  pound,  the  quotient  would  have  been  the  pound, 
and  the  remainder  (if  any)  parts  of  a  pound,  to  be 
JP?PajSrcf*  m  taught  in  Diviuon,     "        ' 


A* 


t  5°S    ) 

See  the  wark  (his  way* 

5936  pence  in  1.  24 :  14  :  fc 
,    ,  1664  jtencein  1.  6  ;  18  :  8 

.j  /.    j.  </. 

fit  .of  240=57600)9877504  produfi.  (171:9:8,266  at 
■   t  (before. 

Rem.  27904 


20 


57600)558080(9 

Rem.  29680 

'         it 


17600)476160(8,266 

Rem.  3840 

/.      /.    J.  «r 

Ma).  43  :  1 1  :  7 
by  9  :  11  mi 

479  :    7  :  5  produ&of  43:11*70^9. 
21  :  15  :  0,5  for  ios«  at  bottom. 
^2:3:  0,95  for  1  s.  at  bottom* 
1:1:  9,475  for  6d.  at  bottom-^ 
14  :  6,3166  for  4d.  at  bottom. 
3  *  7,57915  for' id*  at  bottom^ 


I.  5P5  :  .6  :  8,85075  prodoft. . 

,t  Here,  as  befoi*,  I  multiply 'd  the  top  line  by  the 
pounds  io  the  bottom  #ne  (beginning  firft  to  multiply 
the  pence)  then  for  ids.  at  bottom,  I  took  half  the 
fop  line;  and  for  it.  .at  bottom,  1  took  J?  part  of 
the  top  line,  or  TV  of  that  at  10s.;  and  for  6d.  at 
bottom,  I  took  the  half  of  that  at  is.;  and  for  4d. 
1  took  }  of  that  at  1  s.;  and  then  for  1  d.  I  took  the 
i  of  (hat  at  4d.  and  thofe  (urns  added  made 
}*595  :*  Q :  8,82  for  the  procjuft  required. 


3  fMt  {.inches  3  paga  Ur<aa4,  how  majiy  fyianp  fijper* 

'*      /      *•    t' 

..  ■     .  *  :    7  :  * 

3":    *:  3 

1   111,1  "        .'i1  ■' 

25  :  11  :  o  pro4ijft  of  8  :  7  :  8  by  3  feet. 
3  T  JO  :  6,666  for  4  inches  at  bottom. 
8  :  7,6jS6  for  1  }oc}i  at  Jx>ttom. 
2  :  1,916  for  3  part*  at  bottom. 


1 


29  :    8  :  4,248  ffoduft. 

Here,  I  multiply M  the  top4tne  by  the  3  feet  at  the. 
bottom,  f beginning 'at  *he  parti,  ilfrf  which  make 
an  inch)  then  for  4  inches  at  bottom,  I  took  }  of  the 
top  line;  and  for  1  ioch  at4be  bottom  I  too^  *  of 
that  at  4  inches ;  and  for  3  parts  a,t  bottom,  \  took  { 
of  that  at  1  inch ;  and  the.produtf  .was  ^:  8  :  4,248, 

And,  if  I  had  (quared  J44  (thejparts  jn  a  foot)  and 
by  that  (quare  drVided  the  jjrodud  of  the  radon  in 
farts,  ^ai^wr .would jhaw blithe  fame. 

J^W^uch^iien  may  ,I.gi^c  fpr  18  yards  of  cam- 
hife,  when  1  yar<jl  pf  jlje  .cambric  is  worth  3  yards 
34,o/4heJiqe|i? 

3 :  a  :  * 

.■h'.h"  ;'    " 

54  :  Q  :  o  jprodud  of  18  by  3  yds. 
<9  :  o  :'o  isioftopforaqrt-atboltoj^.  * 
4  :  2  :  o  -for  1  <gr.  at-bettom. 
\  :  f  :  o  for  2  noils  4t  bottom. 


fft  the  work  $n  tic  ncxtfjgt* 


&..f. 


*•  3    , 
o  i  i  * 


a. 


i 


^e  :   $  :  §  t  l  produA  of  tap  line  with  %  boUi. 
3:3:1:  3,75;==*  Jthetod  line  fof  I  firlot. 
a  3,4*4^^  of  that  1  fti-  i  lifrfe; 
3,ft4  d^|  of  tlfcfc  ft  to  I  i^ 

$>£*!$:  «£ft       l*Hdtt^  6tpcft& 

-  v.  llow  &*ch  figcni-  may  love  for  14  c.w,  3  4rs  *& 
lb.  of  tea,  when*  c.w.  of  the  tdi  U  Wordb  J  fc.tf.  jl 
**jri.  20  1b.  TJf the  ifbgsr  f 
**;.   y.    A* 
,  *t  -:  3, «  *6 

*      rl       f        1 
74  :  I  :  24  product  of  t$p  line  with  $  q,$fr> 
7  :  I  •  22==|tlifctoplinc&raqr^ 
*  '•  3  :  J  V  =f=  i  of  that  £  fer  J4  lb. 
I  :  1,7857  =j.  of  that  £  of  2  lb. 
*  :  3*57M~totwieeffor.4fb. 

■/■•' '  — hi— ^     ' 

84  :  a  :  7  >857i  fogar. 


*■-*- 


CHAP. 


,     ^  EWrvflivn  tf(the$ipiar*R&ft 
W^d.AthiA^I*  Quarts  root,  is  to  fintl  -tfie'fife'W 

1    af^srefgwfe;  <*r  iiumMc*lly%akfog,  h% 
tblikl^otibdi  wimftfef,  WhW>miilf!ply,d1tfto  itfeff, 

«lprodu«8  the  number  givAn.    Thus  ihl  fdttitfe 


What 


Mfttt  a  Jquai*^  way  fee  feen  by 
the  %ure  here  anl9^ji.  which  be- 
ing divided  every  wffi|§t0  4  «lual 
parts,  its  whole  conten|^  fquare  it 
*6,  tod  its  fide  or  root  re^        ^ 

Square  numbers  are  either  fingtfii^compoiiQd. 
A  Uagie  fquare  number  is  alway$%&  than  ioo,  be- 
ing produced  by  the  multiplication  of  tome  one  (ingle 
figure  by  itfelf ;  as,  36  from  6,  &c.  fo  that  the  root  of 
any  fingle  fquare  may  be  found  in  the  following  table* 
always  taking  the  root  of  the  next  Jefi  fquare,  for 
any  number  not  there  infixed;  as,  for  37  take  6,  or 
gforio^  ~ 

Squares 


&c. 

^ 

I 

4 

*1 

*i6 

25 

36 

49 

64|8i 

r 

a 

3 

4 

5 

6 

7 

V'i'l 

Roots 


A  compound  fquare  number  being  compofed  by  the 
multiplication  of  two  or  more  figures  by  themfelves, 
always  exceeds  IOO ; '  as  144,  which  is  12  dales  12  s 
or  441,  which  fear  times ar,  &c. 

II  the  root  therefore  is  exprefs'd  bjr  twd  figures,  its 
square  moft  fctleaft  coniift  or  three ;  for  the  leanVroot 
expreft*d  by  two  figures  is  10,  whole  fquare  ir  100. 
And  if  the  root  has  three  figures,  its  fquare  muit  at 
leaft  have  five*  If  four,  the  fquare  has  feven,  8cc. 
£0  that  you  cannot  augment  the  root  one  figure,  but 
you  increafe  the  fquare  two. 

The  root  of  any  compound  (quare  number  may  be 
found  by  opferving  the  follpwing  directions. 

1  ft.  You  muft  point  your  given  number,  that  is, 
snake  a  point  over  the  units  place,  another  upon  dy» 
hundred's,  and  fo  upon  every  (econd  figure  through- 
out. And  fo  raanv  points  as  happen^  fb  many  places 
will  the  root  confift  of. 

atfly.  Then  leek' the  greatefl  fquare  number  in  the 
flr/l  poiat  towards  the  I#ft  hand,  placing  the  fquare 

number 


A   s°9   )  .«* 

a&fnber -under  the  tuft  point,  anoVt&e  root  tfcerecif  \& 
the  quotient,  and  lubtra&ug,j&&.  laid  iauarc  number 
£%  om  the  firft  point,  to  the  rigfrt  Jiand  of  the  remainder, 
feriug  dt»vvn  the  next  pokit^n^  call  that  the  Refclv- 
end.  **■'.„  "V       **■•'', 

3dly.  Then  double  the  quotient,  and  place  it  for  a  - 
d\  vtfor  on  the  left  hand  of  the  refol  vend ;  and  'eek  how 
often  the  faid  divifor  is  contain'd  in  the  refol  vend  (ra- 
lerviog  always  the  units  place)  and  put  the  anfwerjjp 
the  quotient  j  and  alio  on  the  right  hand  of  tb&divjf- 
«*r>  then  multiply  by  the  figure  jaft  placed  ki  the^q'**- 
tient,  and  fubtralHng  the  £roduel  from  the  relblventf,' 
(as  in  common  divifion)  brink  down  the  next  point  to 
the  remainder  (if  there  be  aggsmore)  and  proceed  a* 
before.  ^**\ 

Nits,  If  the  divifor  multiply*^  by  the  quotient  %* 

fufe,  gives  a  product  greater  than  the  reiblvend*  'tit 
life  and  rnuft  be  rectified  by  a  fmaller  quotient  Jigure, 
Net*  aJfo,  If  there  be  any  remainder  after  the"wbrfe   ! 
is  ended,  and  if  you  have  a  mind  to  find  the  value  of 
the  fame,  you  may  annex  cy pliers  by  two  at  a  time  to 
the  remainders,  and  fo  proiecute  the   work  to  what 
number  of  decimal  parts  you  pleaie  j   and  as  many 
parts  of  cyphers  as  are  added/  fo  many  place*  df 
decimal  parts  will  there  be  in  the  root* 
Examples \ 
Let  106929  be  a  number  given,  and  let  the  {quaff 
root  thereofbe  required.  '' 

.106929(327  root 
9  . 
62)169  refol  vend.  '    * 

'124  .  c       . 

647)4529  refol  vend. 

4529    t         ■"     .      ' 

Here,  I  firft  pointed  the  gw*n  number,  as  before 
fretted,  putting  a  point  upon  the  units,  huLdredH 
Tt  t  *r*4 


(  yio  ) 

and  tens  of  thoufands ;  then  I  (ought  what  was  the 
'greateft  fquare  number  in  10,  (the  firft  point)  which 
by  the  little  table  I  found  to  be  9,  and  three  the  root 
thereof  j  I  placed  9  under  10,  and  3  in  the  quotient, 
then  I  fubtratfed  9  from  10,  and  there  remained  1,  to 
which  I  brought  down*69  the  next  point,  and  it  made 
169  for  a  refolvend ;  I  then  doubled  the  quotient  3, 
and  it  mad*  6,  which  I  plac'd  on  the  left  hand  of  the 
refolvend  for  a  divifor;  then  I  fought  how  often  6  ia 
16,  the  anfwer  was  twice  ;  I  put  2  in  the  quotient, 
and  alio  on  the  right  hand  of  the  divifor  making  it  62. 
Then  Imuitiply'd  62  by  the  2  I  put  in  the  quotient, 
and  the  prod  ucl~was  124,  which  1  fubtracied  from  169  , 
the  refolvend,  and  there  remain'd  4?,  to  which  i 
brought  dowu  29  the  next  point,  and  it  made  4529 
for  a  new  refolvend  :  then  1  doubled  the  quotient  32, 
and  it  made  64,  which  I  placed  on  the  left  hand  of 
the  faid  new  refolvend  for  a  divifor,  and  feeking  how 
oft  64  in  452,  I  found  it  7  times,  I  then  put  7  in  the 
quotient,  and  alfo  on  the  right  hand  of  the  divifor, 
making  it  647,  which  I  multiply'd  by  the  7  in  the  quo- 
tienty  and  it  made  4529,  and  fubtracling  the  fame 
/from  jhtjfeibl vend,  there  remained  nothing:  fo  327 
is  the  ^**e  "root  of  the  given  number  106929  which 
root  nfuJtifyly'd.jnto  itfelf,  that  is  327  by  327,  will 
produce  itlie^ntJGhben 06929,  and  proves  the  work 
*o  be  right:  -  And  fo  of- any  other 
!"    What's  the  fquare  root  of  547  ? 

547(23,388  root  very  near 

4       - 
43)M7 

T29  , 

465)1800 

4663)41100  , 

37?44 
46768)375600 
_    374M4^ 
Rem,  1456  "  Now 


C  5»   )  . 

Now,  if  you  (quare  23,388,  or  multiply  it  on  it- 
felf,  and  to  the  product  add  the  remainder,  tHd  funa 
will  be  equal  to  547  the  given  number. 

To  extra  ft  the  fquare  root  of  a  mixed  number* 
-  Rule,  make  the  number  of  decimal  places  even, 
that  is,  2,  4, 6,  8,  &c.  that  fo  there  may  a  point  fall  u- 
pon  the  units  place  of  the  whole  numbers,  and  proceed 
to  work  ,as  if  they  weve  all  integers,  only  you  muft 
4>ut'  a  feplrating  point  betwixt  the  integral  and  the 
fractional  part  of  the  root, 

What's  the  iquareroot  of  75M*7>5745o  ? 

75I4I  7;574i6o(866,84> 
64 

166)1114 

996  t         -. 


1726)11817 

17328)146157 
138624 


173364)7*3345 
693456 


1733683)5988960 
520104^ 


*     Rem.  787911 

To  exfra&  the  fquare  root  ofjz.  vtilgar  fratfiort.     t 
Rule,  Find  the  root  of  the  numerator,    for & 
numerator,  and  let  the  root  of  the  denominator  be  it* 
denominator;  thus  the  (quare  roet  of  /Tji  -j,    and  of 
±«isf,and4*isz.  . 

The  root  of  a  mixed  number  is  alio,  found  after  the  feme 
manner,  being  firft  reduced  into  an  improper  fraction  * 
thus  6j  reduced,  makes  y ,  the  root  of  which  is  £  or, 
tit  But  if  cither  3  proper  fracliori  qr  a  mixed  number  * 


b*  tacftmtncnifoafefc  to  its  root;  tooxtadtk,  reduce 
the  fraction  to  a  decimal  of  an  even  number  of  places, 
and  extract  the  root  as  if  it  were  a  whole  number  j 
thus- f  reduced  to  a  decimal,  will  be  ,87,0  the  Jquare 
root  of  which  is  ,935  &c*  but  Had  it  been  4^,  which 
reduced  is  4^75©>  the  root  would  be  2,20794,  ftc 
What's  the  fquarc  root  of  ?*e  f 

>6^>3/>O0QppO9(,QQ3r2l50o(,O5^  root. 
"  25 

Q        1*5)625 
5*5 


1 109)10000 
9981 


Rem.  19 

Here  you  may  obferve,  that  becaufe  tho-firft  point 
confided  of  cyphers,  I  put  a  cypher  fird  in  the  quotient. 

The  work  of  extracting  the  iquare  root  of  a  deci- 
mal fraction  differs  nothing  from  that  of  whole  num- 
bers, only  mind  to  point  your  given  number  aright; 
for  (as  was  before  directed)  the  number  of  places 
mint  always  be  made  even,  and  then  begin  to  point 
at  the  right  hand,  as  in  whole.numbers. 

Let  ,125  be  a  decimal  fractipn  given,  whofefyiare 
root  is  required;  and  let  it  he  requited  to  have  4 
places  of  decimals  in  the  root* 

>i25boocx)(,3535  root. 

703)*5°t> 
2109 

7065)39100 
IUn.3775 


some  more  examples  for  practice* 
2268741(1506,33  root. 

Rem.  12187$ 

To  prove  this  rule  (quare  the  root,  an*  to  the  p«o* 
A)&  add  the  remainder  (as  was  before  dire&ed)  and 
if  the  fum  be  equal  to  the  given  number,  the  work  i* 
tight. 

i-et  us  then  prove  the  work  of  the  laft  example* 
Mult.  1506,23 

by    1506,23:  1 

1  ,   1  j  1" 

2268728,8x20  fquaret 
add  .  12,1871  rem. 


2268  74 1 ,0000  given  number, 

.  What's  the  fijuarc  root  of  7*9*796  ' 

7596796(2756,228  root. 
Here  I  took  down  three  pairs  of  cyphers*  a»d  tha 
remainder,  was  J2J  2016. 


75MI7> 5745(866,84  root. 


Rem.  59889 

656714*?  7*i*>(*iq>37y  root; 

Ren*  2>h79 

,007^0(^084  root* 
Rem.  94 

$£2169(763'  root: 

-  Q 

ch  AP;xvr. 


(    J'4    ) 

C  HAP.    XVI. 

Extraction  of  the  Cube  Risot. 

TO  extract  the  cube  root  is  to  find  the  fide  .of  t 
iblid  figure*,  whofe  length,  breadth,  and  depth 
Are  equal ;  or,  numerically  Ipeaking,  it  is  to  find 
what  number  multiply'd  twice  into  kfelf  will  produce 
the  number  given ;  thus  the  cube  ropt  of  2  7  is  3,  for 
3_times  3  is  9,  and  3  times  9  is  27. 

What  a  cube  is,  may  be  eafily  conceived,  by  atten- 
tively confidering  the  dimenfions  of-  a  fquare  Iblid  fdotf 
for  it  is  1 2  inches  in  length,  1 2  in  bYeadtTi,  and  1 2  in 
height ;  fo  that'  1 728  is  the  cube  (for  i~2  times  T2  is 
I44,  and  12  times  144  is it?2&)  ancfti  is  the  root. 
-  Cube  numbers  are  "either  tingle  or  compound. 

A  (ingle  cube  number  is  always  Iefs  than  toco,  be- 
ing produced  by  the  multiplication  of  one  (Ingle  figure, 
firft  by- kfelf,  and  then  by  its  product ;  as  216  from 
6,  &c.  (o  that  the  root  of  any  Tingle  cube  may  be 
found  in  the  annexed  table';  always  remembering  to 
take  the  root  of  the  next  lefs  cube  for  any  number 
not  there  infer  ted,  as  for  736*  take  9,  dr  5  for  1 28,  &c. 


Cubes 

1 

8 

27 

64 

125 

216 

?43 

512 

729 

Squares 

1 

4 

9 

16 

25 

56 

r 
49 

64 

81 

Roots 

1 

2 

3 

4 

S 

6 

7 

8 

9 

L 


A  compound  cube  numbrr,  being  compofed  by  th« 
multiplication  of  2  or  more  figures,  firft  by  themfelves, 
and  then  by  their  product, .  Sway's  exceeds  icoo,  as 
2197  from  13,  or  10648  from  22,&c, 

If  therefore  the  root  is  exprefTed  by  2  figures,  its 
cube  mutt  at  lead  confiflof  four*  'ifcr  the  leaft  root 
expre&'d  by-  two  figures  is  re,    yfaofo  cube  is  1000 ; 

if 


(  sis  ) 

Sf  the  root  has  3*  figures,  its  cube  muft  at  Ieaft  have 
fevtn,  &c.  fo  that  you  cannot  augment  the  root  on* 
figure,  but  you  increafe  the  cube  three. 

Therefore,  to  find  the  root  of  any  compound  cube 
number,  as  fuppofe  15625. 

ift.  Diftinguifh  it  into  fingle  cubes  by  placing  points 
over  every  third  figure,  beginning  from  the  right 
hand,  thus,  ,'^35 

AncHb  many  points  as  happen,  fo  many  places  there 
will  be  in  the  foot ;  which  in  this  example  are  two. 

2dly.  Draw  a  crooked  line  on  the  right  hand  of 
your  number,  feek  the  greateft  root  of  15  your  firft 
{ingle  cube,  wiiich  by  the  preceedrog  table  you  will 
find  to  be  2,  which  place  in  the  quotient,  and  the  cube 
thereof  viz.  8  place  under  1  $,  fubtracl  the  one  from 
the  other,  and  there  remains  7,  as  you  fee,  if  you 
obferve  the  work.  This  h  your  firft  worki  and  no 
'mare  to  be  repeated.     -. 

y  15625(2 

'8 


3dly.  To  your  remainder  7  bring  down  your  next 
and  laft  fingle  cube,  and  it  will  make  7625  for  a  di- 
vidend i  and  the  work  will  ftand  thus  j 

15635(2 
8  • 

7^25  dividend. 

4th1y!  Square  your  quotient  2,  and  it  makes  4, 
which  multiply  by  300,  and  the  pVod'uft  is  12PG  for  a 
divifor;  then  the  work  will  ftand  thus* 

15625(2 

^8 

.  Divifor  1200)7625  dividend. 
5thly.  Seek  how  oft  1200  in  76255    aftfwer  but 
5*  times,  becaufe  of  the  increafe  tHat  will  come  from. 
the  quotient ;  and  the  work  will  (land  thu$i 
*'     '  Sesthtnextpfigt*  1562  s 


;C    S*6    ) 

15625(2$ 

DfolTor  tloo)7625  dividend. 
6thly.  Draw  a  line  under  the  dividend,  then  tnut- 
flplying  your  divifor  12O0  by  5  (the  figure  laft  placed 
In  the  quotient)  the  product  is  6000,  which  place 
orderly  under  the  dividend;  and  the  work  will  Hand 
tkufi 

1562542$ 
'8 


Divifor  1200)7625  dividend. 

6000 

.  7thly.  Proceed  to  find  the  increafe  coning  from  the 
quotient;  thus,  fquare  5  yuut  laft  quotient  figure,  and 
it  makei  25,  which  multiply  by  2  the  reft  of  th'e  quo- 
tient, the  product  is  50,  multiply  this  by  30,  and  it 
makes  1  $00,  which  place  ordeily  under  your  Uft 
number  6000;  and  the  work  will  ftand  thus  * 

1 5625  (a;  ■  •-       ' 

8 

Ptviibr  I 200) 7625  difUent 


.  Sibty.  Cube  5  (the  figure  laft  placed  in  the  quotient) 
it  makes  125,  which  ^>lace  orderly  under  your  laft 
number  1 500,  and  add  thofe  3  fubducends  (for  fo  many 
you  have  in  every  operation  after  the  firft)  into  one 
fum,  and  they  make  7625,  which  you  muft  fubtracl 
from  the  diyidend ;  and  feeing  they  arc  equal,  and  no 
more  periods,  or  fingle  cubes  to  bring  down,  yoi  fee 
the  work  is  finished,  and  that  the  given  munkr  ila 
right  cube  number  whofe  root  is  2$. 


\ 


\  C    W    ) 

'Set  the  whole  worL< 

X  5625(25'  root. 
8  r 

-  j  '  1  rf 


X>iv5for  1200)7635  dividend. 


6000  3. 

I5oq>fubducends.' 
125  j.  . 

7625  from  dividend  Tub. 


0  ' 

jvo/ir,  If  there  had  been  more  places  in  the  num- 
ber given,   the  next  fingle  cube.ftiould  have  been 
brought  down   to  the  remainder  for  a  new  dividend* 
and  the  work  of  the  4th,  £th,.6th,  7th,  and  8th  rules 
muft  be  repeated  a?  often ;as  vou  form  a  new  dividend. 
Notealjoy  If  thefum  of  jhe  fubducen^s  is  greater 
than  the  dividend,  th§  work  is  falfe,    and  muft  be 
rectified  by  .placing  a  lefler  figure  19  the  quotient. 

I  mighthave  here  laid  down  other  rules  for.extrac1> 
ing  the  cube  root,  but  ttyis  being.J;he  eaiieft  and  mod 
concife  method  by  natural  numbers,  I  advife  the 
learner  to  hold  by  the  fame,  till  he  comes  acquainted 
with  the  way  of  doing  it  by  the  logarithms,  which  is 
Ithis;  "'  . '  ...    '  "    '  'I 

For  the  iquare  root,  1  the  logarithm  of  die  given 
number  is  the  logarithm  of  the  root. 

For  the  cube  rootj  ^  the  log.  of  the  given  number 

Is  the  log.  of  the  root,  ".     ;.      » 

Fqr  the  biquadrate, root,  i  the  log.  of  the  given 

number  is  the  log.  of  the  root.  \      ^        »        . 

And  {  the  log.  of  the  given  number  is  the  log*  of  the 

5th  power,  &c.  ' 

But  for  the  JatisfacTion  of  the  curious  and  fuch  as 
uhderftand  not  logarithmical  arithmetic, 'i. 1  fcall  by, 
and  by  (hew  thcreader  how  the  roots  of  fome  of  tRe' 
higher  powers  may  be  founcr  by  natural  numbers".' 

Uirtf  If 


I     . 


(   St*   ) 

If  your  number  to  be  extracted  haili  a  remainder, 
and  the  exaft  root  cannot  be  difcovered  by  art,  yon 
mud  add  to  the  remainder  in  every  operation  3  cyph- 
ers, and  lb  work  as  far  as  you  will,  according  to  the 
foregoing  rules* 

What's  the  cube  foot  of  28a  ? 

282(6,457  root. 

2*6 


DivifoT  10800)66000  dividend. 

54000  J> 

4500  Wubducends 
t*5  J 


58625  from  dividend  Tub. 


Divifor  t i6>50o)  7375000  dividend. 

.  63-37500  0 

-  , '  148756  VfiibctecenA. 
125S 


6386375'  from  dividend  fob. 


Divifor  12$  7675o6>ot8625ooo  dividend* 

900952500 0 

962850  Vfttbducendf, 

3433 


90 191 5693  from  dividend  fufe. 


Remainder  86709307 

In  extracting  the^ube  root  of  a  mixed  number,  al- 
ways obterve  to  make  the  decimal  part  confift  of  either 
three,  fix,  nuic4  &c.  places/  that  is,  always  to  confift 


(    W    ) 

4tS  ieven  p©iat«,  that  a  point  a#y  fkH  u£on  the  unit| 
place  of  the  whole  numbers;  as  in  this  example. 
What's  the  cube  root  of  9375M7507  i 

If  you  are  to  cxtracl  the  eube  root  of  a  decimal 
fraction,  it  is  done  the  fame  way  as  in  whole  numbers; 
only ,  as'was  before  dire&ed,  the  decimal  muft  always 
confift  of  three,  fix,  nine,  &c.  places,  and  if  it  he  not 
fo,  it  mull  be  made  fo,  by  annexing  of  cyphers 
What's  the  ,cube  root  of  ,0001416  i 

,oopi4i6o6(,052  root* 
''■  *   1  >  ■  ■  1     1 
Hem.  993 

What**  the  cube  root  of  ,401 71 91  'fy  ? 
^otTipn^^yi'pot:    * 

Rem.  1403626 

If  a  mixed  number  pr  vulgar  fra&ion  be  comtnenfu-r 
iable  to  its  root,  then  extrag  the  cu>e  rpqt  of  the 
numerator  for  #  ..numerator,  an<J  the  cube  root  of  the> 
denominator  for  a  denominator ;  and  if  it  be  a  mixed 
number,  redueejrtoan  improper  fraction*  an4  manage 
it  the  fame  way  :  fo  the  cube  root  of  |i  will  be  1, 
and  the  cube  root  of  y76  will  be  |,  ahd  the  cube  root 
of  '4 «,  or  154  will  be  1,  or  2f,  and  to  of  any  other.* 
But  if  your  fraction  or  raix^cV. number  be,  incom-  ' 
1  menfurable  to  its  root,  reduce  die  |Gngle  fracliop  to  a 
•  decimal,  and  extract  the  cuhfe. root  as  beferjs;  reduce 
alfo  the  fraa^bnal  part  of  the  mixed  number  po  a  de- 
cimal, annex  it  to  the  Integral  part,  'ifltiexprz&  the 
*te  root  as  before; '  J  ways  minding  to/make  your 
decimal  to  confift  6f  three,  fix,  -nine,  &c*  places,  as 
formerly  directed  ; 


What's  the  cube  root  of  f ,  to  three  places  of  decimals  £ 

•    *  '   A750Qo3ooo(,99&  root. 

,       729  ,      • 
Divifor  3430000)  2 1060000  dividend. 

194400061 

172800  vfobducends. 

"',  196(3312  from  dividend fubtratf, 
« Rem. :%  386688         '  . 

What's  the  cube  foot  of  ^v  ? 

',  ^76)5;ooo6^oo(,oi8ii5942(,226  root. 
WhatYthe  cube  root  of  2£|  I 

25,265000609900^,9481  root. 
What's  the  cube  root  of  311665753? 

^.M6*5752(678  root,     ': 
What's  the  cube  root  of  259697989 1 

259697989(638  root, 
<  rem.  3917  .  >*  * 

The  proof  of  this  extraction,  is  by  multiplying  the 
root  fbu*jd>  Hrft  Vy  itfelf,  -and  that  product  again  ojr 
the  roots  adding  the  remainder  i£  there  be  any,  t# 
the  hrft  product;  ajid'  if  that  fori*  be  equal  to  the 
given  hUmbef,  the  work  is  right;  ^ 
'  •  Let  dne»  the  laft  example  be  thus  provM 
i    ■  '■  •    "\  ^638- ...       /...-,-'• 

/  ,;:*  -;-  ^638         ••v 

Square  4^644  *: 

r' ■         6*s         '* '  "" 

"         Cube  $59694972 

;*  add  J     '    got  7  rem. 

?  ^9  69^989==^  giv$n number. 

I  (hall  here  /hew  how  to  find  the  the  Jquare  and 
^loe  rajrits  of  an  irrational  number  near,  "without  the 
tile  of  decimal  fractions ;  and  it  is  tfyus, 

*--  ..,;./    .  .,;., ..  1  ip  •...  =■■:./,. '         I.  Fot 


( ',s«  ) 

_  X-  For  the  fquare  root. .    After  you  have  found  die    v 
in.tegr&l  part  of  your  root;  to  its  quadruple  add  unity 
for  the  denominator  of  the  fractional  part,  and  the  re- 
griai&der  doubled  is  the  numeratdr :  lb  the  root  of  1 6<* 
WiU  be  I  ?||>  and  thus  of  arty  other* 

H.  For  <thc  cube  root*  After  you  have  found  the 
integral  part  of  the, root,  to  the  treble  thereof  add  u- 
nity,  and  that  fum  added  to  the  treble  iquare  of  the. 
faid  arpot"  is  t|ie  denominator  to  which  the  remainder  , 
is  a, numerator;  fo the  cube  root  of  30  will  be  3|£* 
njear  enough  for  ordinary  practice.  ^ 

For  finding  the  biquadrate  root,  or  root  of  the  4th. 
power,  extract  the  iquare  root  twice ;  that  if,  the 
fquare  root  of  the  iquare  root  of  the  given  number  js> 
the  root  of  the*  4th  power.  >: 

The  cube  root  of  the  iquare  root  of  the  given  num- 

bej  is  the  root  of  the.  6  th  power.       , 

.  The  fquare  root  pf  the  .iquare  root,  of  the  fquare 

root  of  the  given  number  is  the  root  of  the  8th  power, 

.  The  cube  root  of  the  cube  root  of  the  givennumher 

•  is  the  root  of  the  9th  power. 

JSxtra#  the  cube  root  of  the  given  number,  an&tbeip 
the  biquadrate  root  pit  that  cube  root  for  the  root  of 
the  12  th  power.    .,...'• 
,  Jt he  iquare  root  of  the  fquare  root  of.  the  Square, 

*  .  root  of  the  iquare  root  of  the  given  number  is  the 

root  of  the  1 6  th  power./      .  — 

The  .cube  root  of  the  cube  roojt  of  the  ftjuare  root 
©£  the  given  number  ifcthe  root  of  the  tSth.power; 

The  cube  root  of  the  fquare  root  of  the  fquare  rootr 
of  the  fquare  jfbot  of  the  given  number  is  the  root  of 
the  24  th  power.  ...,.;-    « 

Extract  the  cube  root  of  the  given  number  thrice 
for  the  root  of  the  37ft  power,  v   V  / 

Extract  the  fquare  root  of  the  given  number  five 
times  for  the  root  qf  the  3 2d.  power.       \ 

Extract  the  biquadrate  root  of  the.  given  num- 
ber,  and  then  twice*  the  cube  root  of  that  root  for 


%rpot  of  the  36th  power, 

iv.  -    ,  \.  * 


Extraft 


,  (    5**    ) 

t^acl  the  fquare  root  of  the  given  number  four 
timet,  and  the  cube  root  of  the  iait  (qusre  root  is  the 
root  of  the  43th  power.     * 

Extras  the  Iquare  of  the  cube  root  of  die  grren- 
number,  and  then  extract  die  cube  root  of  that  fipiare/ 
*oot  twice,  for  tne  root  of  the  54th  power. 

Extract  the  fquare  root  df  the  given  nunber  6  timet 
Jbr  the  root  of  the  64th  pdwef . 

The  bed  and  cafieft  way  of  extracting  the  root  of 
Che  5th,  7th,  10,  &c.  powers  not  here  mentioned,  k 
by  the  Logarithms ;  or  you  may  read  Mr*  WardV 
Mathematician's  Guide* 

Noit7  If  you  divide  the  amount  of  any  fum  at 
compound  fattereft  by  the  given  principal,  and  from 
the  quotient  extract  the  root  of  that  power  correfpon- 
4knt  to  the  tame  of  forbearance,  you  will  have  the  a- 
mount  of  1 1.  at  the  firft  year's  end  ?  then  as  1 1.  is  te* 
m  iiitereft,  fo  is  tool,  to  the  rate  of  rotereft  per  cent. 
per  annum*        » 

i.  I55T  :  to  laid  out  upon  compound  mtereft  at 
the  end  of  18  years  amounted  to  the  Cum  of 
L374,339fl$c«3896356537733740043«40ij6yi8^ 
I  demand  at  what  rate  per  cent,  per  annum  .* 

Here,    after  divifion.  you  muft  extract  the  root^off 
the  i$th^p6wer;  and  the  anfwer  wiH  be  5I.  per  cent. 

The  ufi  of  th?  Square  and  Cubs  Rotts. 
PROBLEM  1.    To  find  a  mean 'proportional  be- 
tween any  two  numbers  given. 

The  fquare  root  a£  the  producl  of  the  given  num- 
bers is  the  mean  proportional  fought. 

The  length  of  a  long  (quare  is  30,  and  breadth  24s 
what's  the  fide  of  a  fquare  equal  ? 
•  *4  ' 
3p_       .  * 

720(26,8328  mean  proportional  or  fide 
of  a  fquare  equals 
"  *  The 


C  sn  )  / 

The  perpendicular  of  a  right  angled  triangle  is  $o$ 
and  bate  46 ;  what**  tie  fide  of  k  fquare  equal  i 


2)40(20 


00(24,4948  mean  proportional,  er 
fide  of  a  fquare  ecjual. 


4889)46400 

,4400/  ,    .  \ 

i     2399  fc* 

PROS.  2.  To  find  the  fide  of  a  fquare  equal  m 
.  area  to  any  given.fuperficies  whatfoever. 

The  fquare  roof  of  the  content  of  any  given  fuper- 
.  Scies  is  the  fide  of  the  fquare  equal . 

A  gentleman  has  a  triangular  garden  of  164  fall*, 
gad  wants  a  new<one  that  (hall  be  a  right  fquare; 
what  will  be  its  fide? 

164(12,80624  falls,  fide. 

PROB.  3.  The  fom  of  thefquares  of  two; numbers 
h  316s,    and  the  fquare  of  their  half  difference  is 
20,25;  1  demand  the  two  numbers? 
/  From  \  the  fum  of  the  fquare*  fubtra&the  fquare  of 
;  their  half  difference,  and  the  fquare  root  of  the  re- 
mainder Is  the  half  fum  of  the  two  numbers;,  to  this 
r  fquare.  root  add  the  fquare  root  of  the  fquare  of  their 
half  difference,  the  fum  is  the  greater  number,  and  if 
tbefaid  fquare  root  of  the  fquare  of  their  half  differ- 
eace  be  fubtraeted  from  the  firft  fquare  root,  the  re*. 
Minder  is  the  lefler  number. 

3)3161  (1580^5  =  \  fun\  of  their  fquares. 

20,25=the  fquare  of  \  their  difer. 

1560,25(39,5  thdr  half  fum. 

.  *  20>* 


(    5*4    > 

20,25(4,$  fquare.  root, of  the  iquare  of  \  their  difl 
add    39,5 

.  . '   '    S9jS' 

44  greater  number  fob.  4,c 

*  35  leifcr  number. 

^ROB/4.  If  the  fum  of  thelquaresof  half  the  fiiro* 
and  half  the  difference  of  two  numbers  be  1580,^, 
and  one  of  the  (aid  numbers  be  35 ;  what  is  the  other 
number?  * 

From  3 1 61  the  double  fum  of  the  fquares,  fubtrad 
J  22  J  the  fquare  of  3$  the  given  number,  the  remainder 
is  1956  whole  fquare  root  is  44  the  other  number. 

PROB.  5.  To  divide  a  number  given/  by  extreme 
and  mean  proportion. 

1  Multiply  the  fquare  of  the  given  number  by  5,  di- 
vide the  product  by  4,  from  the  fquare  root  of  the  quo- 
tient fubtr'act  f  the  given  number,  and  the  remainder 
is  the  greater  portion,  which  -fubtracted  from  the 
whole  gives  the  lefTer. 

Let  the  given  number  be  12,  ated  you  will  find  the 
two  numbers  will  be  7  £|  and  4^~r 

PROB.  6.  Let  there  be  an  army  of  32400  men 
given  to  be  form'd  into  a  fquare  battle,  what  will  be 
the  number  either  in  rank  or  file  ?  ' 

The  fquare  root  of  32400  is  i8q  the  number  in 
yank,  or  in  file. 

PROB.  7.  A  gentleman  has  a  garden  of  120  falls, 
and*  wants  a  Cquare  one  that  mall  contain  thrice  as 
much 4,  what  will  be  the  fide  or' the  fquare  one? 

Multiply  120  by  3,  and  the  product  is  360,  whole 
fquare  root  is  18,9734=^18  falls  5,8  ells. 

I*ROB.  8.  There  are  two  numbers,  'to  die  Iwfler 
'  pf  which  if  you  add  4,  and  multiply  that  fum  by  the 
greater  wanting  7,  the  product  will  he  j6£:  and  on 
the  contrary,  if  from  the  lefler  you  fubrract  7,  a»d 
multiply  the  remainder  by  the  greater  added  to  4,  the 
product  will  be  60;  what  are  the  2  numbers  ? 

To  the  greateft  given  product  16$  add  tht  product 

of 


C   frf  ) 

mt  f  ancl  4  (viz"28)  and  multiply  that  fum  by  4;  ajfa 

tt>  the  lead  givea  product  69,  add  the  product  of  / 

and  4,  multiply  the  fum  by  7;  to  which  product  add. 

the  former  product,  divide  the  film  by  the  four  of  7 

s  and  4>  and  refer ve  the  quotient  for  uie. 

To  69  add  the  product  of  fand  4.  from  that*  fun* 
Subtract  the  Iquare  of  7;  alfo  to  168  add  the  producY 
of  7  and  4,  >  and  from  that  fum  fiibtraft  the  fquare  of 
',    4;   divide  the  difference  of  thefe  two  remainders  by 
the  Cum  of  7  and  4,  and  fquare  the  quotient  1  then  to>' 
r      i  of  that  fiquar'd  quotient  add  the  refervetf  quotient, 
to  the  fquare  root  of that  fum  addf  the  fquar  d  quoti- 
ent, and  that  fum  is  id,  the  greater  of  the  two  numbers. 
Multiply  19  (thus  found)  by  4,  fubtracl:  the  pro-; 
du&  from  the  fum  of  168  and  the  product  of  7  and  4, 
divide  the  remainder  by  the  difference  betwixt  i^aodf 
J,  and  the  quotient  is  to  the  lefler  number. 

PROB.  9.  8450  (bldiers,  and  it  is  required  to  plaed 
them  fo,  as  there  niay  be  twice  as  many  in  rank  as  in 
file ;  what  number  will  be  In  each  \ 

--Extracl  the  fquare  root  of  \  8450,  and  it  is  the 
number  in  file,  which  doubled  give*'  the  number  in 
rank.    Anfwer6£ in  file  and  130'in  rank: 

PKOB.  io«    It  is  required  to  order  4900  into  a  v 
guadruple  batallia  of  men,  that*  is,  that  mail  have 
tour  times  as  many  in  rank  as  in  file.  How  many  molt 
be  placed  in  each?  Anfwer  35  in  file  and  130  m  rank. 


The  fquare  root  of  {  4900  is  the  number  in  file. 


>#* 


Which  quadrupled  is  the  number  in  rank, 

PROB.  it.   607;  fbldiers  ate  to  be  ordered,tint» 
three  equal  fquare  battalions ;  what  number  will  there 
be  in  the  fide  of  each  battalion  ?    Anfaer  45. 
The  fquare  root  of  i  6075  is  the  anfwer. 
PROB.  12.  5400  foWicrs  are  to  b*  fo  ordered  that 
their  diftance  in  file  may  be  6  foot  and  in  rank  4  foot; 
and  it  Is  required  to  order  them  into  a  Square  battalia 
of  ground;  how  many  mult  be  in  rank  and  hqwhrany 
in  file,  that  the  ground,  they  ftand  on  may  be  a  true 
e?    Aafw«r  60  in  file  and  90  iu  rauk> 

XX*  .    Multiply 


(  s*  J 

'  Multiply  5400  ty  4>  divide  the  produft  by  6,  ais4 
the  fquare  root  of  the  quotient  is  the  number  to  be 
.  placed  in  file,  by  which  divide  5400,  and  the  quotient 
h  the  number  to  be  placed  in  rank. 

*  PROB.I3.  1 800  foldiers  are  to  be  fb  ordered,  that 
there' may  be  twice  as  many  in  rank  as  in  file  ;  and 
Sf  they  ftand  at  clofe  order  (which  is  1  f  foot)  I  de- 
mand how  many  fquare  foot  of  ground  they'll  occupy/ 

*  The  fquare  root  of  1 1800  is  30  the  number .  to  be 

eaced  in  file,  which  doubled  gives  60  the  number  to 
;  placed  in  rank  4  now  multiply  tl\e  number  in  fife 
by  li,  the  product  is  45)  and  multiply  alfo  the  num- 
ber in  rank  by  i|,  it  makes  ox> ;  then  if  45  be  itailti- 
ply'd  by  90,  the  product  will  be  4050  feet*  the  anfr. 
PROB*  14,  What  number  is  that  which    being 
*«inltiply'd  by  1 3,  and  the  product  fubtra&ed  from  the 
.  Square  of  the  number  to  be  found,  the  remainder  will 
kc  $88,^1 2§  ?    Anfwer  37,25* 

Square  13,  add  1  of  its  fquare  to  388,3125;,  to  thd 
fquare  root  of  that  fuia  (30,5)  add  .f.  13,  and  thefum 
as  the  number  fought*      » 

PR03*  15.  What  number  is  that  which  being  mul* 
tiply'dby  "),  and  the  product  added  to  the  Square  of 
the  number  to  be  founds  the  (urn  will  be  408  s 

Add  \  of  the  fquare  of  7  to  408,  from  the  {quirt 
root  of  the  fufa  fubtracl  \  7,  and  the  remainder  is  1 7, 
the  number  (ought.  . 

,  PROB. 1 6#  Divide.  1 40  into  two  fucb  parts,  lb  that 
the  product  of  thofo  parts  may  be  equal  to  the  (quare 
cf  56.    Aniwer  28  and  ii 2. 

From  l  of  theiquare  of  140  fubtracl  the  fquare  of 
56,  and  the  fquare  root  of  the  remainder  fubtra&ed 
from  i  14P  leaves  28  the-kfler  number  which  taken 
from:  1 40  leives  112  the^greaten  *  ' 
.  PROB/i  t-  ,A  fet  of  boojucompanions  dining  at 
An  ion,  their  reckoniftg  cfrme  to  175  (hillings;  but 
hefore  the  bill  was  paid  off,  2  of  them  flunk  away; 
•and  then  the  club  Of  tfaofe  that  remained  came  to  \o 
lhilUngs  a  man* more;  how  many  wet*  theje  in  corn- 
fanjrfj  .Anfwer  f.  "     ;  v  Multip/y 


J  Multiply  ~*  7*  by  2,  divyfc  tbe^producT:  by  10,  tp 
the  Quotient  add  f of  the  iquare  of  2,  and  die  iquare 
'  jroot  of  the  fum  added  to  i-  2  is  the  number  in  company* 
PRQB.  1 8.  A  company  of  men  drank  at  an  ion 
till  the  reckoning  came  to  1 7s.  6  d»  J  f.  how  maay 
were  in  company,  and  what  did  each  pay,  fuppbfing 
£hey  paid  equally?    Anfwer  29- 

Reduce  the  reckoning  to  farthings,  and  the  iquare 
'root  of  thefe  farthings  is  both  the  number  in  compa-  , 
Iiy,   and  the  number  of  farthings  paid  by  each. 

PRQB.  hg.  A  gentleman  diftributes  a  number  of 
pence  in  geometrical  proportion  continued,  among  4  ' 
jpoor^pc1*^008 »  fothat  if  tHeir^pprtions  were  multif 
ply'd  continually  together,  the  laft  product  wouW  be 
109395,5025,  and  the  two  leaft  numbers  multiply  *d 
together  would  prpduce  36,75  j  I  demand  the x  whole 
fum,  and  each  per fons  part  thereof?  Anfwer  1 40 
pence  the  whole  turn,  the  ift  perfonrs  part  3!,  the 
^cTs  io,5,  the  gd's  31,5,  and  the  4th'*  94,5  pence. 

Multiply  100395,5625  by  the  fquare  of  3§,75,  and  , 
the  fquaYe  root  of  the  iquare  root  of  the  iquare  root  of 
theprodua  is  rhe2d  perlbn'spart,  viz  lb,j      ,       L 
Divide  the  fquare.  of  36, 75  by  the  fquare  of  i 0,  S» 
.  and  the  iquare  root  of  the  quotient  is  3,5,  the  firft  pcr- 
fon's  pari:.'-  •  ,;  r 

f  -Divide  the  fqqare  of  10,5  by  3,5,  and  the  quotient 

fs<  31,5  the  third  man's  part.  . 

Divide  the  cube  of  10,5  by  the  Iquare  of  3^f,  and 
the  quotient  1*94,5,  the  lair,  per  fouVfli  are,  and  the 
frm  of  their  refpeclive  ifoaretf  Is  i  40  the  whole  fum  be 
}        tfjftrtbuted.    :  ''     \    ■       -         ,\ 

PROB.  oo.  To  6nd  two  numbers  in  the  proporti- 
on of,&  to  .3,  whofe  product  jf  they  be  rtiultiply'd  into 
One  another/ (KalJ  be  equal  to}  4.  '.;   •    \t 

Divide  the  double  of  54  by  3,  and  the  fquare>oot 
pf  the  quotient  is  6  the  lefler  number,  and  confequent* 
-  Iy  the  greater  will  be  9:  *' 

:'  PROB.  a  1.  To  find  two  numbers,  whole  product 

ftatf  be  240,.  and  the  triple  of  the  greater  divided  b^ 

.  fte  le/Ter  ihall  be  J,  '  . '  , .    '  >•■■  •  '•    'Tri£i$ 


7J- 


t  #8  )         "v-v  ■ 

^Triple  240*  then  divide  jts  fquare  root  by  f,  ami 
the  quotient  ft  I*  the  Idler  number,  by  which  divide 
'240,  and  the  quotient  is  20  the  greater, 

*  PROB.  a*  In  the  following  right  angled  triangle 
A,  B,  C,  let  the  bafe  A,  B,  ==  40  yards  repreieat  a  j 
ditch,  and  let  the  perpendicular  S,C,==  30  yards  repre-  ■ 
fent  a  city  wall;  what  will  be  the  length  of  the  Hy* 
pothenufe  or  fcattng  ladder,  that  will  reach  from  the 
extremity  of  the  ditcfr  at  A,  Xo  the  top  of  the  wall 
••t  C  /  A  »fwer  50  yard*,  / 


'"  The  fquare  root  df  thefiim  of  the  fquares  of  tie 
jfrafe  and  perpendicular  is  the  length  of  the  hypothenufe 

*  PROB.  23 .  The  hypotbenufe  A,  (J,  and  bafe  A,  B, 
being  given,  to  find  the  perpendicular  B,  C- 

*  The  fqjtrare  foot  of  the  difference  of  the  fquares  of 
the  bafe  and  hjpothenufeis  the  length  of  the  perpen- 
dicular.   '     !  !      .    i 

PROBr  24.  Two  (hips  X,  and  Z,  fail  from  one  and 
the  fame  port3 :  X,  fails  $0  leagues  eaft  to  A,  I  de- 
mand how  iar  fouth  Z,  had  failed  to  C,  when  they 
"were  50  leagues  afunder  ?  Anfwcr  50  leagues. 

-  PROB;  SJ.  The  hypothenufe  A,Cf  and  perpendicu- 
lar B,.  C,  being  given,  to  find  the  bafe  A,  B. 

The  fquare  root  of  ike  difference  of  the  Jquares  of 
the  hypothenufe  and  perpendicular  is  the  length  of  the 
'  'bafe.    ■  ,      \  '    , 

PROB.  26.  A  tree  80  feet  high  growing  on  a  plain 
broke  by  a  blaft  of  wind  iaa  certain  point,  the  brokei 
i»^    -;      i  ./■,.?'■   ..  ^  —  pjecc 
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piece  A,  C,  was  50  feet,the  ft  an  ding  piece  B,C,  30  feet; 
I  demand  how  fir  the  top  iq  falling  itruck  the  ground 
from  the  root  of  the  tree,  or  what  was  the  diftance 
A,  B  ?  Anfwer  40  feet. 

PKOB.  27.  The  perpendicular  B,  C,  a.nd  hypotbe- 
oufe  A,  C,  bein&  given  in  one  fum,  and  the  bafe  given^ 
to  find  the  perpendicular  and  hypothenufe. 

Divide  the  fquare  of  the  bale  by  the  double  fum  of 
the  hypothenufe  and  perpendicular,   to  the  quotient 
and  £  their  fum,  and  that  fum  is  the  hypothenbfe  A,  C, 
which  taken  from  their  given  fum,  ,leaves  the  perpen- ; 
dicul*rB,  C- 

A  tree  80  feet  high  growing  on  a  plain,  breaks  in 
a  certain  point  as  at  C,  and  ftrikes  the  ground  with 
it*  top  end  40  feet  from  the  root;  I  demand  how 
much  (lood  and  how  much  tell?  s  -    \ 

Anfwer  30  feet  flood  and  50  fdl^ 

PROB.  28.  to  any  right  .angled  triingle,  fuppofe 
yfiit  foregoing  one  A,  B,  C,  there  is  given  the  perpendi- 
'  cular  B,  C,=^o,  with  f:he  area  and  bafe  A,  B,  inx>ne 
Am  =640,  to  find  the  hypothenufe  A,  C. 

To  the  perpendicular1  add  2,  by, the  fouare  of  that 
film  divide  the  quadruple  of  the  fquare  or  the  fum  of. 
the  bafe  and  area,  to  that  quotient  add  the  fqqare  of 
the  perpendicular,  and  the  iquare  root  of  t%t  fum  is  , 
^0=the  Jiypothenufe.     '  '  * 

'  \  PROS,  29.  The  bafe  A,  B,  is  given=4o,  with  the 
;«rea  and  perpendicular '  B,  Cj  in  one  f«m=s=630,  (to 
find  the  hypothenufe  A,  C.  ' 

To  the  bafe  add  3,  b/the  fquare  of  that  (urn.  divide  the 
quadruple  of  the  fquare  of  the  fum  of  the  perpendicular 
and  area,  to  that  quotient  add  the  fqua,re  of  the  bafe, 
and  the  fquare  root  of  that  fum  isjo^the  hypothenufe. 

PRQB.  30,  There  are  two  t,c?tverVon  a  plain, ai.360 
feet  diftance,  the  one  is  240  feet  high,  and  the  other 
180  feet,  a  ladder  is^to  hefet  upon  the  line  of  diftanc* 
atfbme  point,  of  fuch  a  length*  as  from  thence  it  may 
teach  the  top  of  both  the  towers;  I  demand  the  point 
*o  the  line  of  diftance,  atidaifo  the  length  of  the  ladder? 
'I".  •"'•  1  •"  *         •  l  Square   t 


i 


■^ 


Square  360  the  line  of  diftance,  to  its  fquare  add 
tbe  fquare  of  240  (the  height  of  the  bigheft  tower} 
from  that  fum  fubtraft  the  fquare  of  180  the  height  ot 
the.loweft  tower)  divide  the  remainder  by  the  double 
#f  the  line  of  diitance,  and  the  quotient  is  the  diftancc 
from  the. foot  of  the  lowed  tower  (viz.  215  feet) 
where  the  ladder  rriuft  be  placed  thai  Iraqi  thence  it 
may  reach  the  top  of  both  towers. 

To  the  fquare  of  the  height  of  the  lb  weft  tower  add 
the  fquare  of  21  $,  and  the  fquare  root  of  the  fum  a 
the  length  of  the  ladder. 

PROB.  31.  A  gentlemaa  is  to  lay  out  600  fquare 
falls,  of  ground  for  a  garden,  "and  wants  it  tp  be  an 
•quilateral  triangle;  pray  what  will  be  its  fide? 

Multiply  tbe  Iquare  of  the  area  (600)  by  i6t  divide 
the  product  by  3,  and  the  biquadrate  root  of  tbe 
quotient  is  3 7,2247  falls  the  fide  required. 
_  Or  multiply  the  area  by  120,  divide  the  product  by 
51,96,  and  the  fquare  rqot  of  the  quotient  is  tbe  fide, 
as  before* 

Or,  as  43,3  is  to  109,  fo  is  600  (or  any  other 
area),  to  a  4th  number  whole  fquare  root  js  the  fide^ 
.as  before- x  - 

PROB.  32.  The  difference  between  the  diagonal 
of  a  fquare  and  its  fide  is  given=?6,2i  feet;  what« 
the 'fide  of  the  fquare  .'  Anfwer  14,99  feet. 

To  the  double  fquare  of  the/  given  difference  add  the 
faid  difference,  and  she  fquare  root  of  the  fum  is  the 
.tide  of  the  fquare.  *- 

PROB.  33.  If  a  right  angled  paralcljogram  whole 
breadth  |s  6  falls,  be  added  to  a  Iquare  whofe  fide  is 
equal  to  the  length  of  the  paraleUogram' and  the  con- 
,  tent  of  both  be  equal  to  iop  falk;  wbat's  the  fide  of 
the  fquare?  Anfwer  10  falls. 

/To  i  0/ the  fquare  of  the  breadth  of  the  paraleUo- 
gram ad^  the  given  area  of  the  compound  rectangle, 
from  the  fquare  root  of  that  fum  fhbtraft  f  the  breadth 
of  the  paraleUogram^  *nd  the  remainder  is  the  fide  if 
the  fquare.  % 

'^     /  P*Qg. 


(  &  y 

,  PROB*  ^4.  To  find  two  numbers  whc&  ratio  is  t* 
•nc  another  as  4to  $,  and  the  (um  of  their  fquares  is, 
2604* 

Multiply  the  given  fum  of  their  fquares  by  the  fquard 

of  the  Idler  term  4,  divide  the  product  by  the  fum  of  the' 

fquares  of  the  two  terms  of  the  ratio,  and  the  fquare 

root  of  the  quotient  is  3?  the  lefler  number ;  and  then 

*s  4  is  to  3a,  fo  is  5  to  40,  the  greater  number. 

PROB.  3$.  069  foldies  are  to  be  drawn  up  into  an 

1  <£blopg  form*  fa  that  the  fum  of  the  two  fides  may  be 

r  ^41  what  number  will  be  in  each  fide  ? 

From  i  the  iquare  of  the  film  of  the  two  fides  fub- 
trafl  the  number  pf  foldiers,  and  to  the  iquare  root  of 
the  remainder  add  a  the  fum  of  the  fides,    and  that 
Cam  is  the  number  in  the  greater  fide,  viz..  57/  which- 
taken  from  the  fum  of  the  (ides,  leaves  the  number 
in  the  lefler  fide,  viz.  17.     ^ 
t    -'   PROB.  36.  969  foldiers  are  to  be  drawn  up  in  an 
•bloog  .form,  £0  that  the  difference  of  the  two  (ides 
may  be  40;  what  number  wit)  be  in  each  fide? 

Anlwer  $7  and  1 7.  / 

To  the  number  of  foldiers  add  £  the  Iquare  of  the 
difference  of  the  fides,  from  the  fquare  root  of  that 
dm  fubtracl  ±  the  difference  of  the  fides,  and  the  rem- 
ainder is  the  number  in  the  lefler  fide,  which  added  to 
the  difference  of  the  (ides  gives  the  number  in  the 
greater  fide. 

•  PROR  37.  There  be  two  numbers  the  fum  of 
whole  fquares  is  125,  and  the<Iiffcrence  of  their  fquares 
$j;  what  ate  the  two  numbers?  * 

To  the  fum  of  their  Squares  add  the  •difference  of 
their  fquares,  and  the  fquare  root  of  i  that  fum  i£  the 

G Iter  number  10,  whofe  fquare  fubtraded  frbm  the 
of  their  Cqnares,  leaves  ;a  numher  whole  fquare 
toot  is  S  the  leuer. 

PROB.  38.  There  be^two  numbers,  the  greater 
of  which  hath  fuch  proportion  to  the  leffer  as  2  to  1, 
aod  the  difference  of  their  fquares  is  75 ;  what  are  the 
two  numbers  ? 

Multiply 
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IVluItiply  the  difference  oftheir  fquares  by  the  (quire 
of  the  greater  term  of  the  ratio,  divide  the  product  bf 
the  difference  of  the  fquares  of  the  two  terms  of  the 
ratio,  and  the  Square  root  of  the  quotient  is  the^reat- 
cr  number  IO,  from  whole  fquare  fubtract  the  differ- 
ence oftheir  fquares,  and  the  fquare  root  of  the  re- 
mainder is  the  ieffer  number  5* 

PROB.  39.  The  product  of  two  numbers  isa^j  and  the 
fum  oftheir  cubes  is  1672;  what  are  the  two  numbers  t 
To  the  fauare  root  or  the  difference  between  the  cube 
oftheir  product  and  1  of  the  fquare  of  the  fum  oftheir 
cubes,  add  I  the  fum  oftheir  cubes,  and  the  cube  root 
of  that  fum  is  o  the  greater  number,  by  which  divide 
their  product*  and  the  quotient  is  7  the  lefler.   . 

PROB.  40.  The  bale  of  a  right  angled  triangle  h 
20,  and  the  hypothenufe  with  the  area  In  one  fum  i$  ■' 
17$;  what's  the  perpendicular? 

From  the  fquare  of  the  bafe  fubtract  4  for  a  deno- 
minator: then  multiply  the  flim  of  the  hypothenufe 
and  area  by  the  bafe,  and  quadruple  the  product  for 
a  numerator,  fo  will  you  have  this  improper  fractioa 
**|°°  which  call  C. 

Next  fquare  the  bafe,  and  alfo  the  fum  of  the  by* 

pothenufe  and  area;  quadruple  the  difference  of  thoft 

,  two  fquares,  and  let  that  be  a  numerator  to  yourfbr- 

ttier  denominator^    fo   will  you  have  the  improper 

fraction  x  \°?VC  which  call  D.  _ 

Now,  multiply  the  numerator  of  D,  by  its  denomi- 
nator, and  placing  the  product  over  the  fquare  of  the 
denominator,  it- will  be  "i|£|^%    which  fubtraft 

from  * *?«ff°  (be5ng  t of  '  \tWtV*  thc  %w  of 
C)  and  the  remainder  will  be  VtWW  whofe  fy1*1* 
root  (V7V)  being  fubtracted  from  T  C,  ( VW)  lme* 
the  improper  fraction  y7W  and  this  reduced  to  its  e* 
quivalent  whole  number  gives  15  the  perpendicular 
required. 

PROB.  41.  "The  perpendicular  of  a  right  angle* 
triangle  is  15,  and  the  hypothenufe  wfeh  thstirea  im 
on*  fum  is  1 7  5 1  what  Ythe  bale?     *         Aafwcr**. 

Tb*> 
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/fchi*  }s  revived  after  the  lame  iBan^r  as  ^  Jafh , 
jPRO3.4a.Jf  the  area  of  aright  angled  triangle  is,6oo,7 
Jjfe?»dvthefum  of  the  t Wee  ficle?  1 2p ;  what  are  the  fides? 
JE>ivJde  the  area,  by  £  the  fum  of  the  fides,   fubtraft 
tlie  quotient  from  ?  the  tun*  of  tie  fides,  and  the  re- 
mainder p  £be  b^thenu<es;o.  *  Fr6m  thelquare  of 
to  (thus  found)  fobtra#  (he  quadruple  of  the  area,  to 
^be.  Cjuare  root  of  the  remainder  add  the  difference 
^between  the.  funi  or  the  (ides  and  the  bypothenufe, 
a.nd£  that  fum  is  the  bafe=4p,    which ajchfed  -to  }<>, 
&%d  take*  from  &e  fum  qf  the  fides,  leaves  30. for  tfie 
perpendicular;  and  fo  of  any  other. 

f  RQB.  43»  A  gentleman  Wants  a  rectangular 
«rar4en  wW?  *engtb  from  eafl  to  weft  (hall  be  i%' 
Jails,  and  breadtn  from  north  to  fouth  10  falls,  atjd 
a  walk  on  the  north  and  weft  fides  to  be  made  hi 
a  fituation  parallel,  to  the  laid  fides,  that  ihall  con- 
tain 7  the  area  of  the  whqle  garden  j  what  will  be 
jhebreadrh  ofthe  walk?  "    • 

,     To  the  length  add  the  breach,  from  J  the  lquare 
pf  triat  fiini  fubtraci  \  the  product  of  the  length  into  the  4 
breadth,   and  the  (quare  root  of  tins  remainder  fuf>- 
^  traded  4rom  the  lum  of  length  and  breadth,  leaves 
Jfcp  breadth  of  the  wa)k=3.Q  falls. '  "  * 

pjlOB.44.  A  merchant  bought  two  forts  of  linen 

.  for  go  crow«5,  one  fortune  and  the  other  coarfe j  ktv 

j'eli  of  the  beft  cqft  as  many  crowns  as  he  had  ells 

thereof,  and  he  bought  ?8  ells  of  the  wprft  at  ftich  & 

price,  that  8  ells  thereof  toft  as  many  crowns  a*  one 

cU  of  ti>e.$neft  ;  b°w  many  ells  of  the  fined  did  lie 

buy,  and  what  price. did  he  give  for  the  ell  of'  both 

ibrtsf  Apfwcr  4e}ls  beft,  at  4  orovvns  pW  ell; 

Divide  J  the  fquare  of  38  by  the  fquare  of  8,  to 

thequotiept  add  30 ;   from  the  ftjuare  root  of  that 

fan  fubtrafl  |  the  quotient,  when  28  is  divided  by  *$» 

'and {be  remainder  is  the  number  of  ells  of  the  fificft  ^ 

%aic  the  ells  of  the  fined:,  and  that  is  the  price  of  Jta 

lybftle  quantity,  vfe.  16  crowns,  which  taken  from  3Q, 

leaves  14  crowns,  and  this  divided  by  s8j  quotes  j> 

<tMm*  price  oi  an  ell  of  the  coarifeft.     *    ' 

-  Yyy  PRQB. 


li 


f    *  '  *         \ 

PROB.  45.     The  femidiameter  of  the  earth  being 
3984,58  miles,  and  the   perpendicular  height   of  a- 
mountain  61  miles;  how  far  will  it  be  feen  at  lea,  oV 
on  plain  ground,  fuppofing  the  eye  of  the  fpectator  to 
.  be  on  the  furface  of"  the  ground  or  water  ? 
#  Anfwer  227,687  miles'. 

[    '  Tb  the  earth's  femidiameter  add  the  height  of  the 
mountain,  and  from  the  fquare  of  that  fum  iiibtrad 
*  the  fquare  of  the  earth's  femidiameter  ;  the     iquare 
,  root  of  that  remainder  is  the  diflance  required. 

But  if  the  eye  be  higher  than  the  furface  jo-F  the 
.  water  or  ground,  then  to  the  earth's  femidiameter  add 
the  heigh  of  the  eye  abovex  the  water  or  ground,  from 
the  fquare  of  that  fum  fubtracl  the  iquare  of  the  earth's 
femidiameter,  and  the  iquare  root  of  the  remainder 
added  to  fhe  former  Iquare  root  gives  the  anfwer. 

PROB.'  46.  The  earth's  femidiameter  being  398  4,58 

'  xniles,  and  if  a  mountain  be  feen  at  fea  21  7,687  miles 

off;*  what's  the  height  of  the  mountain  ?  *Vnf.  64-  mild. 

To  the  fquare  of  the,  earth's  femidiameter  add  the 

fquare  of  227,687,'  from  the  fquare  root  of  that  fum 

^  lubtract  the  earth's  femidiameter,  and  the.  difference 

"  5s  the  height  of  the  mountain.        # 

PROB.  47.  If  a  bullet  of  brafs  of  8  inches  diame- 
ter weigh  72  lb*  what  fliall  a  bullet  of  brals  weigh 
"  whofe  diameter  is  4  inches  ?  ^nfwer  9 'lb* 

' ,  As  the  cube  of  the  given  diameter  is  to  the  Weigflt 
'/thereof:    fb  is  the  cube  of.  the  diameter  fought  to  the 
weight  thereof.  ^  ^ 

PROB.  48,  If  a  fhip  of  100  tun  be  44  foot  longat 
the  keel,  of  what  length  fhall  the  keel  6f  a  fhip  bcfcof 
(  320  tan  ?  N  Anfwer  57,22jr^eet. 

Multiply  the  cube  of  ^4-by  220,  divide  the  produfthy     ' 

200,  and  the  cqbe  root  of  the  quotient  hs  the  anfWer. 

PROB.  59-  There  is  a. cubical  vefFel  whofe.fide  is  12 

f  inches ;  what  will  be  the  fide  of  another  fuch  velfel  that 

:  Ihall  contain  3  times  as  much/        Apfr.  17,3  inches. 

"Multiply  the  cube  of  the  given  fide  by  3,  arid  the 

fcftbe  root  of  the  producl  is  the  fide  required,' 

f  ;  .'  ■  :   PROB.     . 


•        (    S.3S    J, 

PROB,  5P.  If  the  content  of  a  globe;  cylinder,  cone, 

or  fuch  like  be  15625  fquare  folid  inches;  what's  the 

fide  oF  a  cube  equal  in  capacity  thereto  ?  Anfr.  25  inches. 

The  cube  root,  of  the,  folid  con  ten  t  of  any  folid  body 

'  g?ven>  is  the  fide  of  a  cube  of  casual  folidity. 

~  .  PROB,  51.   Iwant  two  mean  prbportionals  be- *• 
trween  6  and  162,  or  any  other  two  numbers. 

Divide1  the  greater  extreme  by  tne  left,  multiply  the ' 

left  extreme  by  the  cube  root  ofrhe  quotient,  and  the ." 

product  is  18  the  Ieffermean,  which  multiply 'd  by  the' 

laid  cube  root  gives  54  the  greater  mean  fought. 

-   \  PROS.  52    If, 43  lb;  of  gun  powder  befuftcient  to* 

1    charge  a  gun  whofe  concave  diameter  is  tf  inch;  how*- 

rhuch  of. equal  ftretrgth  willfunice  to  charge  agUn.^ 

Whofe  cjjpica ye  diameter  is  7  inches  ? 

Multiply  the  cube  of.  7  by  the  given-  quantity  of 
powder  ,43  lb.  divide  the  producl  by  the  cube  of  if, 
ind  the  quotient  is  the  quantity  required.         l 

PROB.  sii  Three  men   bdught  a  grindftone  40* 
'       inches  diameter,  whicl£coft  26  (hillinga ;  of  which 
fum  A,  paid  9  {hillings^  and  By  6  (hilling  and.C,  jT  • 
(hillings :  *  I  demand  now  much  ofUhe .ftone  each  muft . 
wear  down,  proportionable  to  the  money  he  paid  I 
All  circles  are  m  duplicate  reafotr  of  their  diameters.1 
,     Square  the  femidiameter,  which  makes  400.. 
Then  20  : ,406  ''  9  (  r 80  fquare  of  the'femidiameter 

of  the  circle  belonging  to  A. 
And  20  :  400  ::  6  (120  fquare  of  the*  femidiameter  of 
I.  the  circle  belbnging  to -Bv 

'And 20  :  400  :  r  5  (too  fquare  of  the  femidiameter  op 
,  ,  the  circle  belonging  to  C    ^ 

"  •  Then  fWm  400  (the  fquare*  of  the  femidiameter  of 
the  ftonej  iubtracl  180,  and  there  remain*  220,  whofi?  . 
"  fquare  root  is  14,83  inches  which  fubtra&ed  from  20 
inches  (the  femidiarnetjer)  there  remains  5,1 7  inches  for 
the  breadth  of  the  ring  to  be  ground  down  by  A. 
1  Then  from  220  fubtracl  120,  and  there  remains'  roo, 
whofe  fquare  joot  is  to  *  fubtrac>  that  from  1 4,8  J,  and 
there  remamr4,8  3  inches  for*the  part  of  the  ftone  to 
'*•  "  ■  x   -•  ■  •     ""  .-  ,\v*      -••'•-  -      -    *       ■-    •;   ba 

i    • 


-  (  a*  y 

be  ground  down  by  B,  alter  A,  had  ground  down  In* 
'part,  and  £,  mult  grind  down  the  remainder  which  ia 
;  l  o  inches,  the  iqqare  root  of  i  op. 

PR06.  54.  There  is  a  round  hufhel  whole  diameter 
is  18 1  inches,  and  depth  6  inches;  wfaat  will  the   di- 
ameter of  another  equal .thereto  be,  when  its   depth 
'  inuft  bc7f  inches?  ".  Anfwef  19,107  inches. 


:  given  buuYejl ;  which  divide  by 
7,c,  and  the  quotient  is  286, 72336,  divide   thia  by 
>7°/4»  And  the  iquare  foot  of  the  quotient  is, the  aa/iv 
>t  F&OB.  C5,  What  length  of  a  cord;  the  one  end 
tied  at  my  horfe's  mouth,  and  the  other  end  fixed  to  a 
ftake  in  the  ground,  will  allow  him  the  liberty  of eatiog 
/an  acre  or*  grafs  and  no  more  I    Anfwer  42,818  ells* 
Multiply  576oifheeris  in  aa  acre  $y  1,2732,  and 
ifyc  fquare  root  of  the  producl  is  §5,636  ells  the  da-' 
meter  of  a  circle  whoff  content  is  an  acre,  the  half 
srireiveof  is  43,$  1 8  ells,  length  of  the  cord. 
%  f*ROt\  $<>•   By.the  content  of  a  circle,  to  And  the 
circumference.  If  the  content  of  a  circle  be  160  falls, 
or  1760  ells  %  what's  the  circumference  *        AnJWer 
969,059  ells.  .     ^ 

Mnltiply  the  content  of* any  circle,  by  12,56637,  and 
the  fcjuare  root  of  the  pi  6du&  is  the  circumference. 
h  FROB.  57.  *f lier*  is  a  wall  containing  1822 §  cubic 
feet  whole  height  is  5  times  its  breadth, ,  and  itstengtk 
^  tunes  its' height;  what's  the  length,  breadth amd 
icjgKt  of  that  wall  ? 

>.  fS»pnoIe  the  breadth  2,  then  thft  height  nwft be  JO, 
and  tfie  length  8£>j.  whkh  three  numbers  multiply  *d 
together  produce  1600,  and  the  cube  of  2  is  8j  there- 
for £y.        «      ■    •  •  ' 

*        1600  :  8 ::  iS22!f(9T,t^c  whole  cube  root  is  4,J 
feet  fbe  breadth ; '  tjjen  5  times  4,5  tt  22,fe  and  8  times 
£2.5  is  i£o  feet  the  length.        , 
^',  P|?£>6t  5B. Ttiereis'a  ffone  30  inches  long,  ij; 
wchss  b'road^  and  Sinctes  thick,  which  weighs  217 


(    hf  y 

lb.  1  ^cmapd  *e  length,  breadth,  arid  tJ&kn'eii  pf 
smother  of  the  fame  kiftd'  and  fliape  whicfi  wefjg!» 
loo^ib  ?  y        s 

the  dlbe  of  20  is  8000,  therefore  fa£, 
x    ai7:So^o  ::    iooo(j68 70,645^ wlioie  cube*  foot  is1 
,  '  ii#&  tatei*  length  required. 

tot  $3?9£-  :t  1 5  (a^oo-breadch  required* 
ao  i  3^*a&  t:  $(l  3,313  ihfckiiefr  required* 

PROB.    59.   The  circumference  of  a  cable  is  j 

inches,  what  will  be  the  circumference  of  ope  10 

I  times  its  ftrength  ?  •    N  -     .  w 

19(3,1©  Jquare  root  of  icf,  jibkfcbeing^mul- 

<)  tipiy'd  by  St  gives  i/,8?  laches  for 

■    ■    ■  ■*       the  anfwetf. 


626)^900 
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PROfr.  66,  If1  a  merchant  mould  fraudulently  gab 

40  1.  per  cent*  by  an  unequal  beam  of  o*  inches  long, 

by  buying  on  the  (hotter  and  felling  on*  the  longer  end; 

Whaj  are  the  different  ends  of  the  bea'm  f  " '    , , 

Muftiply  always  the  gain  per  cent,  by  1 66  aha1  add  \ 
to  the  product  tne  Jquar*  of  1 00 ;  then  from  the  Square  ' 
root  of  that ;  Hum  take  1 06,  divide  trie  remainder  i>y 
the  pfopofed  gain  per  cent  and  the  Quotient  rouitf- 
'  $y*d  by  the  length  of  the  beam  gives  1,1$  fnfcnes'for 
th&  (horter  end,  which  iaketi  from  the  length  of  tM 
beanj,  Jeaves  3,292  inches  for  toe  iongeft  end. 

fcROB,  61.  the  length  6f  a  pendulum  gtyfen  in. 
inches,  to  find  the  time  it  takes  to  mate  one,  or  any * 
number  of  vibrations  or  {wings. 

Muitipjy  the  length  tn  inches  by  the  ctfnltanf  ntim- 

Uvp2SSSh  atK^  *h*  iquarc  root  of  theproducl:  is  the 

timt  ia  leconds.  .  %  '         t 

'.     M^-Tlje  pendulum/*  length  muft  always  "fee  *tn 

tehes..',  '        -  In 


(    «8    ) 

.    In  what  time  will  a  pendulum   130^  Inches  long. 
aaake  one  vibration,  or  fiving? 
,625^3' 

130  ;         >    •  # 

»  root. 

3,32  lSoo(i, 8226  fecond,  time  required* 
PROS.  62.  JHow  many  vibrations  will  a  pendulum 
5  inches  long  make  in  one  hour,  or  3600  feconds  i 

>  fi*53S3   -•    ■  ■     <      ' 

..  j:  ........  *  .     . 

#  root. 

,  f2  7765  (,35  74  of  a  fecond,  time  wherein  it  will ' 

.:-■'•  make  one  vibration. 
>?$74) 3600,0000(10072,74  vibwitions  required. 
.    PROB.  63*  la  what  time  will  a  pendulum  5  inches 
long  make  10072,74  vibrations  } 
>035553    *         - 

5 
■  root. 

I27765  (>3574  of  a  fecond,  time  wher&n  it 
will  make  one  vibration.    ^\ 

10072,74      ■"*■"". 
>3574  ' 


3599*9972?°  product  *n  feconds=i  hour,  or  60 
minutes,  time  required. 
PROB.  64.  To  find  the  diftarice  of  remote  obje&s 
by  light  and  found. 

*  .Find  the  tiine  in  feconds  as  before,  between  feeing 
and  hearing  the  flafh  of  lightning  or  fmoke  of  a  gun, 
and  the  approach  ^f  the  found,  *by  the  conftant  num- 
ber. ,191 868,  ana*  the  product  will  be  the  diftancein* 
Scots  miles;  or  by  ,210,  "and  the  product  will  be  the 
diflfancein  englifh  miles. 

Be^w«en  feeing  the  lightening  and  hearing  the  thnn* 
der,  were  nicalured  28  vibrations  of  a  pendulfim  28 
inches  long;  I  demand  the  obfefver's  diftance  from 
the  thunder?  ... 

*  V  See  the  work  *n  tffe  next  fage.    '  •*  5O25553 


,025553 

28 


i  w.,} 


204424 
■»     '*  51106        root?  '  I  '     \ 

>7i5484(,8458,fecond>  time  of  1  vibration, 

.     676^4  •  s.         \ 

to9i'6   '     V  .  ,     . 

Seconds I  23,6824  tithe  of >8  vibnttion*.    1 

,191868  .  **:-\.  v 

.     "T894592  .-..,...  . 

1420944  * 

•.  -     .      »89459a  *'  x    -     * 

236824  „     '  ',     ,'  '  v     * 

^  '    '1*00656  :  '         '  *    ■ 

4>5  43£947232  Scots  miler,  the  ajifweV. 
-*'     ?ROB.  65.  A  Ihip  at  fea  iecs  a  privateer;  fere  a  gun 
.  the  interval  of  ihe  found  and  frrtoak  was  meafured  By 
.112  vibrations  of  a'pendulum  20^7  inches  loftg;  I  de* 
mand  the  obferver's  diftance  from  the  privateer  I     * 

,025553      >     '  ■'*     • 

2q,7 

v  I7887i  r         .  .     , 

SII06         /        .  _  '         /*  , 

z    ^ '-^r-     W*-  ,_   r     . 

^5^947io{>7272  fecond,  time  of  1  vibra,tjo»V  ■* 

-<..  .:.      ,  -. u*_    -  ■ 

87264. 

"7272    :  V* 


*    t 


Seconds  81,4464  time  of  the  112 -vibrations 

■  651571*'.  .  '  '.V 

4886 1*4 ;."'■. 

6515712  *        ,  /  ": 

814464  {      •>  -* 

1^474816,  *.  <j     '*       '. 

15^6*69578754 Scotsnules^  the anfwer.  -     - 

•  Many 
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Many  wore  exampjes,  to  fhew  the  ufcaf  the  Jqnare 
and  cube  roots  might  be  added,  but  let  $hefe  &mce  r 
I  now  proceed  to  the  menfuration  ,of  plages  and 
solids,  and  then  (hail  conclude/  ^ 


^       C  H  A  P.    XVH. 
SECTIONI, 

THE  Jeveral  kinds  of  .raeafliring  are  three,  viz. 
ift.  Lineal,  by  fume  called  Rubnirig  Mealure, 
and  it  taken  by  a  line,  and  refpfcts  Jength  without 
breadth.  Cornice,  freeze,  cloth,  fo.  a*c.  thus  roe*- 
fared.         '    -\ 

adly.  Superficial  or  flat  fouare  mAafiire,  js  tfaut 
which  r«^5^1erigt^,a^d  bri34^^« 

^a%,"Splid,  or  cu^en^urc,  wfah  rejpetfs.^e^gth, 
Jbr^fUh,.  apd  depth,  or.  tbicjknefs. 

#?#,  A?  the  pr-ice  of  the  book  could  got;  bear  die 
*«xpence  of  copperplates  for  the  geometrical  6g|jrcs/ 1 
pYefume  the  render  will  excufe  that  deleft:  and  as  I 
intend  very  foon  to  publifli  a  complete  treatlfe  of  men- 
Juratiop,  1  (hall  be  as  (hort  (but  as  plain  as  poOible) 
<m  this  fubjecl;  and' (hall  i>egin  firifc  with      * 

L  A  l4  D   Meafuiing-  J^ 

I  am  only  here  to  lay, down  fuch  prated  rnfcj  aa 
*n»y  be  ufeful  to  country  ^gentknrpn  fp$  &ymen, 
whereby  they  may  find  the  true  content  or  any  piece 
ofjand^aud  that  by  the  chai*  ©nty. 

The  "Scot*  chain  confifts  of  74  feet  or  24  Scots  ells, 
and  is  divided  into  30Q  links* 

The  Englifh  chain  confifts  of  06  feet  or  *l  yatds, 
and  is  alfo  divided  into  106  links. 

They  who  meafure  land  in  ScojJapd  by  an  ell  of 
37  Englilh  inches,  make  the  acre  left  than  the  true 
Scots  acre  by  593,6  fquare  Englifh  feet. 

Every  ell  of  our  Scott  chain  *ugb?  tv  be  37,*^ochet 
Ion^>  Any 


mks  in  the  cha 


i 


Any-  member  of  links  in  Ac  chain  is  (b  many  to& 
parts  oFfrlie  whole  cham,  fb^'S  links' are sj'huttdred 
v  parts^  and  6  links  are  ,o6==fe  hutfdred  pafts  x#  tb* 
whole  chain,  $cc.  \     f 

4  Poles  "make  an  *  Englifh  chain,  and'each  pole  is 
n  5i  yards  long. 

-  N     The  Scots  chain  is  4  falls,  and  eaetf  fall  is  6  Scots 
«lls  16  length. 

An  Englifh  (fatute  mile  is  So  Englifh  drains. 
*A.  Scots  mile  is"  197^  Englifh  yardl*. 
TrtieTqoareof  the  chain  is  ioqoo  lq*tane  HnksT  ten 
fquares  of  the  cHain  or  1 00000  fquaV$  links  give  an 
acre:  therefore,   if  the  area  be  ej^retftd'by  fquare 
links,  divide  by  100000,  or  cut  off  We  tfecimal  peaces 
to  the  rigfct  hand,  and  the  quotient  (hall  give  the  area 
in  acres  and  decimals  of  an  acre :   multiply  thofe'  de- 
cirYtals  by  too,  cut  off  5  figures  of  that^pVbduci  to  ttife. 
right  hand  (as  before)  and  thofe  on  the  left  We  fails* 
multiply  thofe  5  figures  cut  off  .by  36,"  ait  off  pther 
•    ^figures  (as  before),  from.  that  product,    and  thofe 
jgH  the  left  are  ells:     Laftly   multiply   the    deci- 
~m.als  o'f*  \he  ell  or  ells  by  9,5,  cuttirig-of  J  "figures  on 
the  right  hand  of  the  product,  and  the&  On  {he  left" 
totrid  are-feet  in  Scots  meafure.  ...       .    I     . 

J    Ifyou fuppofe  the  Scots  ell  equal  to  37 inches,  imul- 
tipty  the  Englifh  acres*  hy  ,7954711,  and  the  producl 
'  jgjves,  tfye  Scots  acres,    and  decimal  Darts  of  an  acyej  ' 
or  divide  the  Scott  acres  by  ,79^47!  1,  and  the  quoti- 
ent gives  the  Englifh  ac£es,4nd  decimal  part's  of  an  acre* 
v,     If  you,  fijppofe  tjie  icots  ell  equal  tb  37^  inches^ 
"  multiply,  thi  Engllln  ax^eS  by  ^^^6%  afid'the  pro* 
'  4uci  gives  ttie  Scots^eVafld  Ifte  'decimals  of  an  icW 
or  divide  the  Scots  aCrc  Jty   780^940%  'atid  the  quotient' 
gives  the  Engiim  acres,  and  decimal  i>£rts  of  an  acre* 
Whejj  any  tlnrig  Vfd  t>e  meifttred,  ydu  mSfft  <J6n- 
JMer  ivbaj  form  itis  df ;  and  then  it  niuft  be  mdafurV 
ed  acco jding  to  ^he  feve>al  rulesfor  each  figured 

4f  it  be  a  geometrical  fquare,  then  multiply  the  fide 
into  itfelf,  and  the  pfoducVlfc  tBe  'tditfcnt  1h*tbe  fame 
.  Wmo  with  the  gwen  fide* 

Zzz  '      WbatV 


What's  the  content  of  a  Iquare  garden  whofe  fit!*  i* 
4  chain*  $  Vank%,  or  16,2  fklls  ? 

4>05  x6,2 

4,05  16,2 


1620    -1 

324 
*59* 

Acre  1,64025 

i6c*    * 

160)262,44(1^6402^ 

- — —            160 

Falls  102,44000 
36 

264 
*3* 

'        -           Falls  102,44000 
36 

264 

132 

Elh  15,84 

Klia  15,84 
9>* 

;    ^20 

7*6  N 

freet  79,80 

420 
Feet  79,80 

Conteht  1  acre  2  roods 
22  falls  15  eiis  70,8 
fbet,  as  before. 


The,  content  of  ttiejjarden 
b/  this  method  is  1  acre,  102 
falls  (or  2  roods  22  rails)  t$ 
ells  79,8  feet. 

IFit  be  a  long  fquare,  then  multiply  the  length  by 
the  breadth,  and  the  product  is  the  content  in  tho 
lame  name  the  demen£dhs  are  given* 

There  is  a  piece  of  land  97,4  rails  long  and  8o6U» 
broad  j  what's  the  content  in  acres. 
97,4'  a.  r.    f. 

.80  160)779^(48 12:32  Con- 

(tent. 


$792,0  Content  Sp  ftlls. 


3* 


Vm 


"TE%ic  content  of  a  long  iquare  bring  given,  or  of  tny 
•ther  plain  figure ;  to  find  the.  perpendicular  ofa  right 
angled  plain  triangle  (its  bate  being  given)  that  (hall 
fce  equal  in  content  to  the  laid  given  figure. 

Divide*  (he  content  oft^c  given  {gure  by  the  bale 
•f  the  triangle,  and  the  quotient  doubled  is  the  per- 
pendicular required.  '. 

To  lay-out  any  number  of  acres  in  form  of  a  long 
f^Hare  that  (hall  be  a,3,4,j,  &c.  times  as  long  a*  broad. 
Divide  the  given  acres  by  the  proportional  number. 
(be  it  %,  3,  4,  S$  6,  &c.)  and  the  Iquans  root  of  the* 
quotient  is  the  breadth,  which  muhiply'd  by  the  pro* 
portional  number  gives  the  length. 

A  gentleman  hath  two  gardens  jeach  a  geometri- 
cal fquare,  the  fide  of  the  one  is  70  ells,  and  the  fide 
of  the  other  60  ells,  jbuihe  wants  £  fquare  one  ecjual 
|o  both ;  what  'will  be.  the  fidf  thereof? 

The  fquare  root  of  the  fum  of  the  fquares  of  the 
fides  of  the  two  old  pnea.  is  the  fide  thereof,  Viz. 
92,1952  ells. 

If  it  be  a  field  bounded  with  ftrafght  lines,  and 
broader  at  the  one  end  than  the  other,  then  take 
either"  the  breadth  in.  the  middle,  or  add  the  meafure 
of  both  ends  together,  and  take  half  the  fum  for  the 
me&n  breadth,  which  multiply  by  the  length,  andT 
the  prbducl  is  the  content.  / 

There  is  a  field  8  chains  24  links  at  the  one  end, 
and  10  chains  34  linksat  the  other  end,  and  20  chains 


I  lynks  long ;  what's  the  content  ip  acres? 


t 


$8(9  1 39  mean  breadth, 
do;  08 


-7432 
1758 

'"  ■».    11         i,m  "  ■■■ 
Acre3 1^,65432 
4 

Roods  2,61.728 

;  40 

iii'        i«    ■  *» 
•Falls- 24,6912a 

■   : *         3* 

-  -  4M720 

207360- 


Ells  24,88920 
9>* 


441600 
794880 


Feet  83,90400 


t 


a. 


ir.     /..    *.      /, 


Content  is  18  :  2  :  24  :  24  •  83,9 
If  a  afield  be  very  irregular  in  its  breadth*  take  the 
breadth  jn  6  or  8  places,  add  tbe  feveral  breadtto 
together,  divide  the  fun*  by  the  number  of  places^  and 
the  quotient  will  be  tl>e  mean  breadth,  which  mwlti- 
ply'd  by  thelength  "gives  the  content  very  near.  ^ 

If  you  arc  to  meafure  x,  2,  3,  4,  &c.  ridges  in  a 
field  by  themfelves,  caft  Aip  the  content  atevery  6. 
fails  end  (taking  the  breadth  at  both  ends 'and  in  the 
'•';"  ■*"/      .,  ,  ■:•  "v.vW, »■  .. .  middle- 


middte/of every  caft)  2nd  when  you  have  in  this  or3er 

jrun  the  length  of  the  ridges,  add  the  feveral  content! 

into  one  fian,  and  the  total  is  {tie  content  of  the  whole. 

It  you  are  to  take  any  quantity  of  acres  or  falls  off 

tbe.fide  of  a&ld,  Cake  firfl  the  length  of  the  field  as 

truly  as  poffible,  by  which  length  divide  die  quantity 

k  to  be  taken  off  (which  muft  be  in  the  fame  name  with 

the  length)  and  the.  quotient  is  the  breadth  that  goes 

for  the  faid  quantity. 

If  the  field  be  triangular,  you  may.  find  the  content 

'  without  the  help  of  a  perpendicular,  thus;  Take  the 

1 3  fide*  of  the  triangle,   and  add  them  into  one  fum/ 

from  the  half  of  which*/  urn  let  the  (ides  be  (eparateljr 

fubtradted,  that  3  differences  may  be  found  betwixt 

ithe ibrefaid  half  (urn  and  e;ch  fide;  then  let  tbefe   3 

differences  and  the  half  fum  be  multiplied  into  one  a- 

nother,  and  the  fquare  coot  of  the  iaft  product  gives 

the  area  of  the  triangle,  in  the  fame  name  with  theudes. 

The  3  fides  of  a  triangular  piece  of  land  are  30, 

40,  and  50  fails  j  what'*  the  contend  in  acres? 


30 

.  60 . 

40 

30 

50 

t8oo 

£.)uo(6o 
59 

66 
40 

6a 

30 

>    ,     20 

— 

—  * 

— " 

36000 

99 

30 

10  -  - 
-  ■;  -.  .  i6o)v  a. 

360000(600(3  : 3  Content. 
36  480 

If  the  field  has  4  unequal  fides,  place  a  pole  at  eve* 
ry  corner,  and  divide  the  field  into  two  triangles  from 
one  corner  to  its  oppofite^  this  line  of  divifion  will  he  ' 
a  (We  to  both  triangles,  and  their  contents  being 
found  feparately  (asjuft  r^ w-direc'ted)  will,- if  added 
give  the  content  ok  the  field,  /  If 


(    T4«    ) 

•  If  tfowe  be  any  offtets  without  the  bounds  of  the  tri-. 
•ogle  or  any  other  figure  you  tneafure,  tbefe  muffc  be 
carefully  taken  notice  of,  and  the  fum  of  their  coo* 

'tents  added  to  the  content  of  the  regular,  figure* 

There  is  another  way  of  finding  the  content  oF  * 
f  eld  of  4  unequal  fides,  and  it  is  this,  t 

Add  the  oppofite  fides  together,  multiply  the  half  of 
x  thefe  two  funis  u(Son  one  another,  and  the  product  m 
the  content :  but  I  adviie  the  practitioner  tomeafurcfcjr 
the  laft  rule,  tho*  the  procels  be  fome  what  tedious. 

If  a  field  confifls  of  5  fides  or  more,  and  the  -whole 
•an  beview'd  from  each -corner,  divide  it  by  poles  in? 
to  triangles,  find  the  content  of  each  (as  formerly  <fi* 
reeled)  and  the  fum  of  their  fevercal  contend  k  the  to- 
tal content  of  the  field,  always  minding  to  meanW 
the  onTets  (if  any)  and  to  add  their  contents,  to  the 
total  content  of  the  triangles. 

But  if  you  cannot  from  each  corner  view  the  wfiole 
$cld,  4et  up  a  pole  in  fome  high  place  iij  the  field 
from  whencp  you  can  view,  each  corner,  and  by  tak> 
ing  lines  "from  the  feveral  corners  to  that  pole,  yon  can  ~ 
divide  the  whole  field  into  triangles,  which  being 
meafured  (as  before)  and  their  leveral  contents  added, 
give  the  total  content. 

To  meafure  an  oval  or  ellipfis,  multiply  the  longeft 
diameter  by  the  fhorteft,  and  that  product  by  ,7854^  ' 
this  lad  product  is  die  content  of  the  oval. 

To  make  an  oval  (as  a  garden  plot  or  table)  haw 
ing  both  length  and  breadth  given. 

.Firft  lay  down  the  length  with  a  line  (if  a  garden 
plot)  and  crois  it  in  the  middle  with  the  breadth  lo  as 
ireadth  and  length  may  be  at  right  angles  j  this  done; 
take  half  the  length  with  a  line  apply  one  end  of  that 
extent  to  any  end  of  the  breadth,  and  where  the  other 
end  touches  the  length  on  one  fide  of  the  centre,  there 
drive  in  a  flake;  and  where  it  touches  the  length  on 
the  other  fide  of  the  Centre,  drive  in  another  ftake:i 
then  putting  a  line  about  bdth  (lakes,  make  fail 'the. 
two  *nds  *£  foci*  an  ejcacl  length,  that  ftretching 

*  "■      :         .''      ":'  •      •    -•-       ...  J* 


it  "by  tlie  twoftfties,  the  bent  of  the  line  may  exaclry 
touch  «lU  the  ends  of  the  given  length  and  breadth  » 
fo  moving  the  line  {till  round,  it  will  defcrib*  an  exa& 

Of  s  Circle.     , 

A  circle  is  a  plain  figure  contained  under  one  line 
^Ued  the  circumference,  ijnto  which  all  lines  draw£ 
from  a  point  in  the  middle  of  the  figure,  called  the 
<eentxr,  are  equal  the  one  to  the  other*  and  any  one 
of  thofe  lines  is  called  a  Semidiameter  of  the  circle,  _  v, 
-  The  circle  contains  more  fpace  than  any  plain 
v    figure  of  equal  cbmpafi. 

Every  circle  is  equal  to  a  long  (quare  whofe  length 
i*  equal  to  half  the  circumference,  and  the  breadth  tt> 
Half  the  diameter. 

U'  By  the  diameter  to  find  the  circumference.    % 
Multiply  the  diameter  by  355,   divide  the  produci 
J>y  l*3>  aBa*  tne  quotient  is  the  circumference. 

2.  By  the  circumference  to  find  the  diameter. 
Multiply  the  circumference  by  I13,  divide  the  prov 
.  dud  by  355,  and  the  quotient  is  the  diameter* 

If  the  diameter  of  a  circle  is  22,6  inches;  what's 
the  circumference  ?  Anfwer  71 .  l 

if  the  circumference  of  a  circle  is  71 ;   what's  the 
diameter?  Anfwer  ?2,6. 

3..  To  find  the  content  of  ady  circle. _  , 

Multiply  the  femicircumference  by  the.,  femidiairie- 
ter,  and  the  produci  is*  the  content. 

If  the  diameter  of  a  circle,  is  22,6  inches,  and  ch> 

tumference7i,what'sthecontent?  Anf.40i,*5«ichev 

c   *  The  diameter  of  a  circle  is  a  line  drawn  crofs  the 

circle  through  the  center,  and  its  half  is  called  the 

fcmidiameter. 

4.  By  the  diameter  of  a  circle  to  find  the  content. 

Multiply  the  fyuare  of  the,  diameter  by  ,7854,  and 

the  produci:  is  the  content; 

If  the  dia'meter  of  a  circle  is  22,6  inches;  what's 
thsctontent?  Anfwer^oi^rj  inches. 

V  '        -5  By 


i^ 


e.  By  the  circumference  to  find  tftccontent. 
Multiply  the  iquare  of  the  circumference  by  ,0  79584 
and  the  product  is  the  content. 

If  the  circumference  is  71,  what  is  the  content  ? 

Anfwr  401,16. 

6.  By  the  diameter  of  a  circle  to  find  the  tide  of  a 
£juare  eu^ual  in  content  to  that  circle. 

»    Multiply  the  diameter  of  the  circle  by  ,8862,  and 
the  product  is  the  fide  of  the  iquare. 

7.  B  y  tlie  fide  df  a  iqUare,  to  find  the  diameter  df 
a  circle  equal  in  content  to  that  fquare. 

Multiply  the  fide  of  the  fquare  by  1,128,    dnd  the 
product  is  jhe  diameter  of  the  circle. 

6.  By  the  content  of  a  icircli  to  find  the  diameter: 

Multiply  the  content  by  f ,*732>  and   the  {quart 
loot  of  the  product  is, the-diameter  required." 
9.  Bv  the  Content  of  a  circle  tirfind  the  circumference. 

Multiply  the  content  by  12,56637,  and  the  ftjuare 
root  of  the  product  is  thd  circumference. 

TO.  By  the  fide  of  a  Iquare  to  find  the  diameter  of 
the  circumfcriDing  circle. 

Multiply  the.  ude  01  the  fquare  by  1,4142,  and  th* 
'  product  is  tKe  diameter. 

11.  By  the  fide  of  a  iquare,  to  End  the  circurnfc- 
*  $pnce  of  the  circtimlcribmg  cirde. 

Multiply  the  fide  of  the  fquare  by  4,44 3,  and  the- 
product  is  the  circumference. 

12.  By  the  diameter  to  find  the  fide  of  the  greateft 
iquare  which  may  be  inlcrib'd  in  that  circle. 

Multiply  the  diameter  by') 7071,   and  the  product 
Is  the  iide  ofthe^  inferib'd  fquate. 
;    13  •  £y  the  circumference  of  a  circle,  to  find  the 
fide  of  a  fquare  equal. 

Multiply  the  circumference  by  ,2821,  and  the  pro- 
duct is  the  fide  of  the  fcfuare  equal. 

Note,  'The  diameter  of  the  greateft  cTrtte  th*t  can 
be  ingrrib'd  i{i  a  fquare  and  that  touches  all  the*  466*0* 
w  0f  the  fquare,  is  equal  to  the  fide  oT  that  Iquare  in 
which  it  is  infcribM.  *  . 

it 


•  (     S0     )  v      ' 

vA   man  had  C  fons,   to  whom  he  left  sl  piece,  of 

tquare.  ground,  each  fide  whereof  was  68  falls  long; 

*b  the  eideft  he  left  the  infcrib'd  circle  which  jouchetfc 

the  fquare  on  each  fide,   and  to  each  of  the  other  4 

lie    left  a  corner  without  the  infcnb'd  circle;   what 

^wrere  their  refpe&ive  parts  of  that  ground? 

Subtract  the  content  of  the  circle  from  the  content 
oF  the  fquare,,   divide  the  Remainder  by  4,   aud  thfc 
quotient  is  the  portion  of  each  of  the  4'ybungeft  fonsv 
14.  How  to  divide  a  circle  according  to  any  pro- 
portion, by  a  line  concentric  with  the  firft.  ~ 

Divide  the  fquare  of  tlie  feinidiartfeter  by  the  pro? 
portional  number,  and  tlje  fquare  root  of  the  quotient 
gives  the  femidiameter  of  the  circle  that  (hall  be  con- 
..  centric  with  the  firft,  which  take>  from  your  fcale, 
and  upon  the. fame  centre  draw  die' circle,  and ,  theft 
the  firft  circle  will  be  divided  according  to  the  propor- 
tion given. 

Thus,  if  a  circle  whofe  femidiameter  is  64  falls  wai 
to  be  divided  equally  between  two  men?  the  fquare  of 
64  is  4096,  the  half  of  4096  is  2648,  whofe  fquare 
root  is  45>2£4  falls  the  femidiameter  required;*  and  if 
upon  the  fame  center,  and  with  the  extent  of  the  fafcl 
,  femidiameter,  you  draw  a  circle,  the  firft  circle  is 
thereby  divided  into  two  ec^ua!  parts; 

15.  How  to  make  a  triangle  that  (hall  contain  any 
fcumber  of  acres,  being  confined  to  a  certain  Ijafe. 

Bring  the  acres  to  rails,  divide  them  by  half  the 
bafe,  and  the  quotient  is  the  perpendicular  of  the  tri- 
angle. '  ' 

What  will  be  the  perpendicular  of  a/triangle  that . 
fball  contain  1  go  acres  of  Jand,  if  its  bafe  be^iv«n 
equal  to  i^o  falls  in  length?  ' 

'  160       ,  '•"./••. 

100         -  . 


£160=80}  16000(200  falls  the^perjendiculau 

A  4  **T*' 
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1 6.  Tomeauire  a  femicircle  or  quadrant* 

Multiply  the  femidiameter  by  halt'  the  arch  line, 
"and  the  pixxtoclis- the  content* 

I ?.  To  meafure  the  fecmr  of  a  circle  which- is  a  part 
thereof  comprehended  under  two  iemidiameters  not 
roaWing  a  right  line,  and  part  of  the  circumference, 
and  it  may  be  either  left  or  greater  than  a  femicircle. 

Multiply  half  the  arch,  line  by  the  femidiameter, 
and  the  product  is  the  content. 

1 8*  To  meafure  the  fegment  of  a  circle. 

A  fegment  of  a  circle  is  a  part  terminated  by  a 
right  line  leis  than  the  diameter  call'd  a  chord,  and 
by  a  part  of  the  circumference. 

Multiply  the  chord  line  b*y  J  of  the  perpendicular 
height  of  the  fegment  from  the  middle  of  the  chord  to 
the  arch,  and  the  product  is  the  content  very  near. 

19.  To  meafure  a  regular  poJlygon,  which  is  a  figure 
of  more  than  four  fides,  all  the  tides  and  angles  there- 
of being  equal. 

Multiply  the  fum  of  all  the  fides  by  half  the  diftance 
between  the  center  and  the  middle  of  one  of  the  fides, 
ind  the  product  is  the  con  tent. 

20.  To  find. the.  fuperficial  content  of  a  Parabola 
which  is  a  curvilineal  figure  made  by  the  lection  of 
cone,   being  cuthy  a  plane  parallel  to  one  of  its  fides. 

Multiply  thebaic  by  the  perpendicular  height,  then 
multiply  that  product  by  2,  and  that  lad  product  di- 
vided by  3,  quotes  the  area  of  the  parabola. 

Note,  If  you  are  to  parcel  out  ground  for  (owing 
jfintfeedin,  a^chain  of  6  ells,  and  each  ell  divided  in* 
to  qarters,  is  the  mod  proper  one  for  that  purpofe. 
Take  the  breadth  of  the  ridge  always  about  the 
middle  of  that  part  you  are  to  fet  off  for  1,  2,  3,  or 
4  lippies,  and  thereby  dividing  1 00  (quare  ells  for  1, 
Jippie,  200  for  2  lippies,  300  for  3,  and  400  for  4  Mp* 
pies,  the  quotient  gives  the  length  that  goes  for  the  re* 
Ipefliye  quantities. 

The  breadth  of  the  ridge  will  always  be  either  ells, 
«>r  ells  and  1,  2;  or  3  quarter*,  or  eUs  and  ,25>  J,  or 
75>ofajtteH.       '  -  If 


(    5-5-1     ) 

-    If  the  brea'dth  of  a  ridge  be  11,7ft    what  length 
goes  for  %  lippies  of  lintfeed  ? 

n,75)   300,co  (2ft^ 
235Q  '4 

6506  2,12 

5875        •■. 


6250 
5875 

3750 
3525 


Rem.  225 

Here,  you  fee  that  the  length  required,  is  25  ells  2 
quarters  and  a  thing  of  little- value  more';  and  fo> 
you  may  calculate  for  yourfelf  a  table  for  meafuring    ; 
lintfeed  ground  from  1  ell  to  any  number  of  ells  you 
pleafe. 

If  the  breadth  of  a  ridge  be  5  ells  j,  what  length 
goes  for  2  lippies  ground  ? 

.    5)200(40  ells,  the  anfwer. 

o  t 

Note,  Falls  roultiply'd  by  ells,  and  the  product  di- 
vided by  6,  quote  fquare  falls  And  if  feet  be  multi- 
ply'd  by  inches',  and  the  producV  divided  by  12;  th$ 
quotient  is  fquare  feet. 

Glaziers  work  is  meafured  by  the,  foot  lquare.  If 
jhe.  windows  be  lquare,  multiply  the  length  b/the 
breadth  and  the  product  is  the  content  in  the  lam# 
name  you  take  the  demenfions.  '     * 

But  if  you  talje  them  in  inches  you  muft  divide  the 
produdl  by  144  for  the  content  in  feet. 

If 'the  windows  are  arched,  take  the  dirofcnfions^ 
from  the  higheft  part  of  the  arch  to  the  bottom,  of  the 
window,  and  find  the  content  as  if  it  was  fquare,  for 
no  allowance  is  made  by  reafon  of  the  extraordinary 
trouble*  and  wafte  of  time  arid*gla{s  in  fuch  cafes* 

painters 


t a'mters  work  and  wainfcottiag  is  meafured  by  the 
yard  fquare. 

The  mouldings  in  both,  >are  to  be  mealured  by 
ihemfdves,  and  to  beaddedto  the  content  of  the  room. 

The  dimenfioos  in  both  are  taken  in  feet  and  inches, 
and  the  content  being  fo  cad  up,  it  is  divided  by  9  to 
bring  it  to  yards.    . 

There  are  divers  (bits  of'wright  work,  fuch  ai 
cornit  e>  guttering,  &c*  that  are  meafured  by  lineal  or 
tunning  meafure;  and  doors  and  door  cafes,  balcony 
floors,  columns  arid  pirafters,  &c.  are  valued  by  tit 
£iece  (bmetimes  and  othertimes  not. 

There  is  a  room  of  wain  Hot  129,5  feet  in  circum- 
ference, and  16,75  feet  high,  (being  girt  over  the 
taiouidings)  there  arc  two  windows  each.  7,2$"  ibex 
.high,  and  the  breadth  of  each  from  cheek  to  cheek 
5,5  tcet;  the  breadth  of  the  (butters  of  each  is  4,5 
feet ;  the  cbeek  boards,  top  and  bottom  boards  of 
each  window  taken  together,  is  34,5  feet,  and  their 
breadth  1,7?  foot;  the  door  cafe  7  feet  high  and  3,5 
feet  wide;  the  door  3,25  ••cet  wide;  I  demand  bow 
many  yards  of  wainfcot  arecontajn!d  in  that  roomi 
,  Aniwer  253  yards. 5' feet. 

The  door  and  (butters  are  at  work  and  hal£ 

**)*$:  '  '.::•■•  7>2ST  - 

s*toi    '.'•?  AS 


'    32,625 

2 l  69j x  ?-5  content  of      a  6, 3 1 25  half. 
;     k     the  room.    /      ■     ,    ..^ 
.  48,9375' 


'     *9ifilS  mutters  at  work 

*:;   .         andhalfV 

'>•'■■    SfiS 


"7 

half. 

loor  at  work 
and  half/ 
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7,2  j 

5,5 

22,75 

362* 
j6af 

34,125  < 

39»87S 

24>5    , 

79,75 1 

1225 
4165 

3»5 

7  .-■ 

I 


42,875  24,5  door  cafe.      ' 

/   2  *  add '79,75  two  windows 

85, 75    cheek  .boards,  &c.      104,2 5  to.be  deduaed. 

&     Content  of  the  room   — — ■         ^2169,125 

Shuttdfo  at  worjc  and  half  ~—  -—     97^75 

.     Door  at  work  and  hal£    — -i  14>™$ 

Cheek  boards,  &c.  — —     -*—    «~   85,75 

$3«M7* 
DeducY  window  lights  and  door  cafe  —     T0425 

Anfwer  253,6.25  yards=Efeet  2262,025 
.  Board  is  meafured  by  multiplying  the  length  l)y  the 
.breadth,  and  if  the  dimenfions  be  taken  in  inches,  di- 
vide their  prqduct  by  144,  and  the  quotient  is  the  con'- 
&n%  in  feet.  Or,  if  the  breadth  be  taken  }p  inches, 
and  length  in  (eet,^  divide  their  produ'cl  by  12,  and 
the  quotient  is  the  content  in  feet,  and- the  remainder 
(if  any)  parts  of  a  foot.  ,  ,  • 

If  a  board  be  19  inches  broad  and  14  feet  long, 
What  feet  doth  it  contain  I      „,. 

/'.'''  l9         '  '" 

M _  *    " 

12)2^6(22,166  feeU 
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If  a  board  be  1 9  inches  broad,  how  many  inches  in 
length  will  make  a  foot  ? 

19)144(7,58  inches  very  near. 

For  this  purpofe  there  is  a  line  upon  mod  ordinary 
joint  rules,  with  a  little  table  placed  upon  the  end  of 
all  fuch  numbers  as  exceed  the  length  of  the  rule,  as 
in  this  little  tabic  annexed. 


*°l 

O 

0 

0 

5 

0 

f8f 

6 

12 

6 

A 

3. 

2 

2 

1 

1 

I 

2 

"? 

4 

S 

6 

7 

8 

,  Here  you  iee,  if  the  breadth,  be  1  inch  the  length 
muft  be  12  feet ;  if  2  inches  the  length  is  6  feet,  and  if 
5  inches  broad,   the  length  is  2  feet  5  inches,  &c. 

The  reft  of  the  lengths  are  exprefs'd  in  the  line, 
thus :  if  the  breadth  be  9  inches,  you  will  find  it  againfl 
16  inches,  counted  from  the  other  end  of  the  rule;  if 
the  breadth  be  1 1  inches,  then  a  little  above  1 3  inches 
will  be  the  length  of  a  foot,  &c. 

'The  dimerifions  for  ceiling,  plaiftering  and  paving 
are  taken  in  feet,  and  the  content  found  in  yards  by 
dividing  by  9.  • 

How  many  yards  are  there  in  a  piece  of  plaifterinff 
or  pavement  47  feet  3  inches  long,  \and  18  feet  brood! 
47,3£    *■•./ 

18        ,        ■  .  -  ■: 

9)  8  90,^0(94,5  yards,  content. 

.    Of  Mafons  Work. 
"Hewn  work  js  meafur  d  by  the  fquare  foot,  and  the 
dimenfions  taken  in  feet  and  inchest    The  hewn  work 
of  doors  and  windows  ought  to  be  raeafured  into  the 
extremity  of  the  chack.        , 

All  laid  work  is  meafur'd  by  tlje  iquare  rpod  of  36 
(quare  ella,  and  the  dimenfions  taken  in  £cots  ells  and 
inchest 

If  you  take  the  dimenfions  Jn  feet,  divide  by  9,5  for 
the  content  in  Scots  ells.* 
To  ineafure  a  vent,  add  the  circumference  at  the 

top 
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top  to  the  circumference  at  bottom,  multiply  f  that 
fum  by  the  perpendicular  height,  and  the  product  is 
the  content.  ,       % 

To  meafure  a  chimney  head,  multiply .  the  depth 
by  the  circumference,  and  the  product  is  the  content.        " 

To  meafure  a  gavel  above  the  level  ^  drop  a  line 
from  the  top  to  the  middle  of  the  breadth  at  the  level, 
multiply  half  that  line  by  the  faid  breadth  at  the  level, 
and  the  product  is  the  content  of  one  gavel,  which 
multiply'd  by  their  number,  gives  the  content  of  all* 
•  There  are  other  things,  fuch  as  level,  corners  fcun- 
cjpnt,  Sec,  meafured  commonly  to  mafons,  but  1  advife 
gentlemen  and  othersgfo  give,  and  mafons  to  take  a 
Signer  price  for  the  rood  of  laid  work  only,  and  to 
pafs  thefq  altogether. 

The  waits  of  a  houfe  are  commonly  meafured  thus. 
Take  the  height  from  the  foundation  to  the  level  in 
different  places,  add  the  feveral  heights* into  one  fum, 
-which  divide  by  the  number  of  places,  and  that  quoti-  ' 
ent  being  multiply'd  by  the  circumference  ©f  the  walla 
WithoHt,  gives  their  content. 

But  I  think  the  better  way  is,  to  add  the  circum- 
ference of  the  walls  without,  to  their  circumference 
*within  doors,  and  %o  multipl  y  h alf  th  at  fum  by  thesr 
height  for  the  content.    But  in  this  jcafe  the  tradefman         i 
ihould  have  allowance  for  corners  ) 

Slater  work  is  alfo  caft  up  into  fquare  roods  at  36        j 
Square  ells  to  the  rood,  and  the  dimenfions  taken  iu   ' 
Scots  elfs.  '        ■      f        '  / 

'  They  art  always  allowed  18  inches  for  the  eve. 
Solid  Meafure. 

&olid  meafure  is  that  of  timber,  {tone,  digging,  and 
liquids.  ' 

If  the  dimenfions  are  taken  in  inches,  and  the  con* 
tent  call  up  in  that  name,  divide  by  1 728,  and  the 
quotient  is  the  content  in  cubic  feet. 

To  meafure  a  cube  (whichjs  a  fquare  folid  compre- 
hended under  fix  geometricaRquares)  multiply  its  fide 
into  itfelf,  and  that  product  again  by  the  Qde,  and  th$ 
l«ft  product  y  the  folid  content.  A 


1 


A  Parallelopipedon  or  Jquare  Pri(m,  reprefentrag  a 
theft,  or  fquare  piece  of  timber  or  ft  one  isthusmealur* 
ed :  multiply  the  fijuare  of  the  fide  at  the  end  by  the 
length,  and  the  producl  is  the  content.     ' 

if  the  end  of  the  fquar'd  folid,  is  broader  on  the  one 
fide  than  the  other,  multiply  the  one  fide  by  the  other, 
and  the  produdl  is  the  area  at  t£e  end,  which  multi- 
ply'd  by  the  length,  gives  the  folid  content. 

If  a  piece  pffquared  timber  be  25  inches  broadband 
9  inches  deep,  and  2  5  feet  long;  how  many  folid  feet 
are  contained  therein  ?  ♦ 

Ifyou  multiply  inches  by  feet  in  folid  measure,  dividt 
fcy  144,  and  the  quotient  is  tb^iblid  content  in  feet. 


AAJj^Jl^^Mis  folid  feet. 


How  many  feet  of  brafs  wyre  ,005  parts  of  an  indi 
in  circumference,  will  be  equal  to  one  iquare  folid  foot 
rfbrafc?  ;     ,  _.       '        , 

Multiply  the  fquare  of  the  circumference  of  the 
wyre  by  ,07958,  and  the  product  is  the  area  at  the 
end,  which  multiply 'd  by  12,  gives  the  (olid  content 
of  one  foot  «f  the  wyre,  by  which  divide  1728,  and 
the  quotient  is  the  length  of  the  wyre  in  feet,  as  was 
required,  viz.  7?3 79994,97^6  feet. 
If  a  piece  of  timber  be  2%  inches  deep,  and  r$  inches 
broad  j  how  much  in  length  will  make  a  folid  foot  I 

330)  i?a8{ 5,236  inches  in  length 

I.20 

There  »  a  line  for  t1$  purpofe  upon  mpft  ordinary 
roles,  wfch  Ajjttlc  tabic  at  tht  entf  tf  ail  fuch  number* 

.    -  ~    •  ■ .  a 


■ '   "         sea 
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m»  exceed  the  length  of  the  rule,  fuch  as  this  annex'd. 


r   o 
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o 

o 

9 

°l 

II 
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Inches. 

M4 

•36 

16 

9 

5 

4 

a 

2 
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2 
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B 

?. 

ficteofthefq. 

Here  you  fee,  if  the  fide  of  the  Iquare  be  I,   the 
length  mud  be  144  feet;  if  two  inches  be  the  fide  of 
"the  Iquare,  it  muft  be  36  feet  in  length1  to  make  a  foiid 
loot)  &c.   If  the  fide  of  the  fijuare  be  not  in  t;he  little  ( 
table,  you  will  find  it  upon  the  line*  thus  if  the  fide 
of  the  fijuare  be  16  inches,  you  will  find  it  againft  6%f 
inches,  counted  from  the  other  end.  of  the  rule. 
^  If  you  multiply  the  area  of  the  bale  of  #ny  prifin 
j(  whether  iquare,  triangular,  or  multangular)   by  the 
.Jength  or  height,  the  produft  is  the  fplid  content. 
.,    Of  a  Pyramid* 
A  pyramid  is  a  (olid  figure,  whole  bale  is-a  pollygon, 
and  whofe  jGdes  are  plain  triangles,  their  feveral  tops 
ineeting  together  in  one  point. 

To  meafure  a  pyramid,  multiply  the  area  of  the  ba(S 
by  a  third  part  of  the  perpendicular  height,  and  the 
produd  is  the  (olid  content  thereof. 
J    If  the  bale  be  quadrangular,  triangular,  or  in  form 
of  a  regular  pollygon.  vou  may  find  its  area  by*  the 
rules  already  delivered  for  measuring  fuch  figures*; 
Of  a  Cylinder. 
A  cylinder  is  a  round  bod/  haying  its.  bafes  circuit* 
tqfeal,  and  parallel,  in  form  of  a  rolling  (tone* . 

4po  fia&  its  folid  content,  find  the  area  at  the  end; 
fas  you  dicf  the  content  of  a  circle)  which  multiply  by 
the  length,  .and  the  product  is  the  fof  id  content, 
All  equally  round  timber  is  meafured  as  a  cylinder. 
But  if  the  bales  of  a  piece  of  round  timber  are  un- 
equal, the  ufual  way  to  meafure  it,  is  to  take  a 
.fourth  part  of  the  girth  [in  the  middle  of  tjje  piece 
tpr  the  fide  of  a  mean  fquare,  which  fourth  part  bein 
,  anuripiy'd  into  itfelf,  and  that  produfl  into  the  leng 
,  rivet  the  foUd  content. 

B4  of 
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■      Of  a  Cone. 

A  cone  Is  a  folid  heaving  a  circular  bafe>  and  grow* 
fmaller  and  (mailer  till  it  ends  in  a  point,  and  may  be 
nearly  reprefented  by  a lugar  loaf.  -       ~      ' 

To  find  the  folid  content  of  a  cone^find  the  Area  of 
the  bate  (as  you- did  the  content  of  a  circle)  which  mul- 
tiply by  one  third  part  of  the  perpendicular  height, 
•  and  the  product  is  the  folid  content  thereof. 

All  round  ftraight  tapering  timber  ending  in  a  point 
is  meafured  after  this  ^manner. 

Of  the  Fryftum  of  a  Pyramid* 

A  fruftum  of  a  pyramid  is  the  remaining  part  when 
the  top  is  cut  off  by  a  plain  parallel  to  the  bale,  and 
its  folid  content  is; thus-fomid:  Multiply  the  areas  of 
the  two  bafes  together,  and  to  thefquare  root  of  their 
product  add  the  two  areas ;  that  fum  multiply'd  by 
one  third  of  the  perpendicular  height  gives  the  folkl 
content  of  any  fruftum  fqdare  or  mdl  tangled. 

All  fquared  timber  that  is  thicker*  at  one  end  tbaa    I 
at  the  other  fhould  be  meafured  after  this  manner. 

Of  the  Fruftum  of  a  Cone. 

A  fruftum  of  a  cone,  is  that  part -which  remains  when 

the  top  end  is  cut  off  by  a  plain  parallel  to  the  bale. 

And  it  is  meafured  by  the  fame  rule  as  the  fruftum  of 

a  pyramid.  '  (  .  . 

AIL  round  timber  whofe  fcaies  or  ends  are  unequal 
5s*  meafured  after  this,  manner.^ 

Of  a  Globe, 

A  globe  is  a  round  iblid  body,  every  part  of  whofe    < 
furrace  is  equally  diftant  from  its  centre. 

To  find  the  folid  content  of  a  .globe,  multiply  the 
diameter  by  (the  drcjimference,,  the  product  is  the    i 
fuperficial  content^  whicn  multiply'd  by  a  fix tb  part   \ 
of  the  diameter,  giv.es  the  folid  content. 
/  Note,  If  the  diameter  of  a  globe  he  i>  then  the  cir- 
cumference and  ftiperficial    content * are  e^jual,"  viz.     • 
~d,*4**9'2'  and  if  the  diameter  he  6,  theri  the  iblidity 
and  fuperficial  content  are  equal,  viz;  113,097312. 

T©  meafure  a  fegment  or  piece  cut  offlefs  than  half 
.  tbc 
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tfie  globe,  multiply  the  triple  height  of  the  fegment 
By  the  fquareof  half  the  chord  (or  half  the  greateft 
widenefs  if  tbebafe)  to  which  add  the  cube  of  the 
legmen t's  height,  and  this  fum  multiply'd  by  ,§216, 
gives  the  foliqity  of  the  fegment* 


CHAP,    XVII.       . 
The  Gregorian  Kalendar 4  ' 

I.  To  find  the  golden  number- 
The  golden  number  is  the  Ipaae  of  19  years,  tl,e 
time  of  one  revolution  of  the  moons  nodes  (that  is 
the  two  points  where  her  orbit  cut$  the  'eciiptick) 
round'  the  ediptick. 

Add  one  to  the  given  year  of  our  Lord,  divide  the 
fum  by  '19,  and  the  remainder  is  the  g&lden  number 
for  that  year  j  but  if  o  remains,  then  19  is  the  gol- 
den number 

What  willvbe  the  golden  number  for  the  year* 
1758*    .      •        ' 
^       ■  I75S    ' 


'  2.  To  find  the  epa<a,  by v  the  golden  number. 

Tta  epacl:  is  the  fpace  «  11  da^s,  the  mods  of  the 
folar  above  the  luna^ejyear  ;  the  former  containing 
^65,  and  flie  latter^54  days.      . 

T^e  1  from  the  golden  number,  multiply  the  re- 
ro^wfcr/by  11,  the  product  (if  le(sthan'3o)  is  the 
#epi<ft;  but  if  if  exceeds  30,  divide*  by  3©,  and  the  re* 
ipiioder  is/ the  epad.     . 


t 


tVjiat        J 


(  j*0 

What  will  be  the  ep^Et  for  the  year  rj58  * 
it  golden  number  for  1 758. 


10 

n  /'     • 

20  epa& 

3.T0  find  the  dominical  letter  for  any 'year; 

To  the  year  of  our  Lord  add  its  fourth  (not  regard" 

ing  the  remainder,  if  there  is  any)  divide  the  fitm  by 

7,  and  the  remainder  (after  that  divifion)  (ubftra&ed 

from  7,  leaves  the  number  o£~the  letter,  reckoning 

What  vUl  be  the  dominical  letter  fcr  the  yetf 

1758 

439'  its  4th 

Rem,  6  "Which  taken  from  7  leaves  I  amj 
5 ;     '       consequently  the  dom.  letter  for 
'  v  that  year  will  be  A. 

aj.  To  find  the  age  or  change  of  the  moon, 
Kuxe,  Add  the  ep£&  fpf  the  year  to  the  number 
of  the  month,  and  the  fum  fubtra&ed  from  30  gives 
jtbe  diy  or  the  moon's  fcbange  jp  that  mooth. 
,  To  the  number  of  the  month  add  the  «pa&  and  day 
of  the  month  propofcd,  and  the  fom  if  Ijciow  30,  it 
the  moon's  age ;  but  if  the  fum  exceedajjo,  flMratf 
30  from  itr  and  the  remainder  is  her  age. 
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Each  fiwnth  hath  its  number,  at  tee. 
jrji  Jan.     Feb.     Mat*    jfpr.    May*    Jutte.    JuljU 

&    .    2    .      i     .    2    .   >  3.  '  .     4 .  •    5  • 

jl       .  4ug>    Sep  *  08.   Nov.     Dee. 

/  6.    .    8    .    8  .    10   .    10   . 


1 


K 


What  day  of  the  month  of  Oftober  1757  did  the 
moon  inange,  on ;  the  «pa&  for  that  year  being  9  ? 
8  No.  of  the  month.  go 

pEpa<ft«  17 

, '*  "ii     ■  j  ■  '  '      *N 

17  13th  day,  anfwer« 

-  pow  old  is  the  moon  this  21ft  of  OAtiber  1757  i 

£  No.  of  the  month.     " 

9«Epaft. 

31  day  of  the  month*  * 

-    x    '  Is       .    :'■'      . 

The  8th  day  after  her  change. 

5.  To  find  the  time  of  the  moon-scorning  to  the  me* 
Tidian. 

Multiply  tie  moon's  age  hy  4,  divide  Afe  product  by 
St  the^quotierft  is  hours,  and  each  one  remaining  i* 
*2  minutes,  and  both  are  the  time  of  heributhing. 
'  <  ' v  \ybat  t$BS  is  the  moon  fouth  when  (he  is  o4ays  old} 

4     h»     in.  ; 

/  *)  36  {i   '  **  the  anfajer, 

•  If  to  themoon-s  fouthmg,  yon  add  the  time  of  high  ; 

Water  on  tie  change,day  at  any  port,  the  fum  will  be  * 

the  time  S high  water  at  that  jSort.     So  at  L6ndon  j 

1   bien  wate  at  the  change  isat  3  ;  therefore  tan  the  9^1-  * 

day  of  th«nooi*  it  will  be  high  water  there  1 2  minutes  ~ 


